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Hollingsworth, Sandra H. , M.E., 1982 Education
THE EFFECT OF CAI AND PT AS SUPPLEMENTS TO THE BASAL READING PROGRAM 
(83 pages)
Director: Dr. James Ril^y
The purpose of this çtudy was to investigate the differential 
effects of a Computer-Assisted Instruction format and a Precision 
Teaching approach to reading instruction, when used in conjunction 
with a meaning-based basal program operating on the primary level 
in a public school setting. 80 cases were examined. Using a pretest/ 
posttest control group design, and applying a regression analysis 
for treatment effects, it was found that: (1) both CAI and PT, when 
used with the Basal are more effective for sight word and reading 
process acquisition in primary grade students than the Basal alone.
(2) PT, as a Basal supplement, produced the strongest gain of any 
treatment for low ability primary grade students in the acquisition 
of reading process. (3) The Basal treatment had a more facilitative 
effect on spelling ability for primary grade males than for either 
sex in other treatment groups.
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C H A P T E R  I .
I N T R O D U C T I O N
S T A T E M E N T  OF THE P R O B L E M
T h e  p u r p o s e  of this study was to d e t e r m i n e  if Computer- 
A s s i s t e d  I n s t r u c t i o n  (CAI) aids in the t e a c h i n g  of specific 
a s p e c t s  of reading. E v i d e n c e  from past stu d i e s  in CAI (see 
" B a c k g r o u n d "  s e c t i o n  of this chapt er) sug g e s t s  that the 
p o t e n t i a l  for the e f f i c i e n t  use of c o m p u t e r s  in reading 
i n s t r u c t i o n  m e r i t s  as c a r e f u l  an e v a l u a t i o n  as their 
a p p l i c a t i o n  in o t h e r  i n s t r u c t i o n a l  settings. Researchers  
are no l o n g e r  a s k i n g  w h e t h e r  or not c o m p u t e r s  can teach, 
but w h e n  and how th e y  can be e f f e c t i v e l y  i n c o r p o r a t e d  into 
the i n s t r u c t i o n a l  p r o c e s s  (Mason and B l a n c h a r d ,  1979). To 
e x a m i n e  some data in the v i t a l  but n e g l e c t e d  area of 
reading, then, wa s  the p r i m a r y  p u r p o s e  of the project.
An a u x i l l i a r y  c o n c e r n  was to test some of the positive 
f e a t u r e s  of CAI, such as drill and p r a c t i c e  in a tutorial 
setting. If c o m p a r a b l e  r e s u l t s  (to CAI) were obtained, 
p e r h a p s  sc h o o l s  w h i c h  can not yet a f f o r d  com p u t e r s  would 
be able to use some of the e f f e c t i v e  t e c h n i q u e s  of CAI with 
a l t e r n a t i v e  p r o c e d u r e s .  For that reason. P r e c i s i o n  Teaching 
(PT) was als o e x a m i n e d  to teach sight words, as it 
i n c o r p o r a t e s  the f e a t u r e s  of drill and practice.
Since most c l a s s r o o m  r e a d i n g  i n s t r u c t i o n  is based on 
a b a s a l  a p p r o a c h  (Harris and Sipay, 1975), and since basal
-1 “
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p r o g r a m s  are most e f f e c t i v e  when a c c o m p a n i e d  by a s u p p l e ­
m e n t a l  t e a c h i n g  m e t h o d  (Bond and D ykstra, 1957), bo t h  
e x p e r i m e n t a l  p r o c e d u r e s  w e r e  used in c o n j u n c t i o n  wi t h  a 
ba s a l  program- The B a s a l  also served as a contr ol.
B A C K G R O U N D  
C o m p u t e r - A s s i s t e d  I n s t r u c t i o n
C o m p u t e r s  have b e e n  used in the c l a s s r o o m  for over two 
decades. I n i t i a l  i n s t r u c t i o n  was d e l i v e r e d  b y  large 
" m a i n f r a m e "  c o m p u t e r s  to t e r m i n a l s  found a few b l o c k s  to 
m a n y  m i l e s  away. The cost of the s y s t e m  wa s  e x o r b i t a n t  and 
the a c c e s s  fair to poor (Noyce, 1977; Baker, J.C., 1975; 
Beard, 1976), as the users had to wait for their s c h eduled 
time to gain ac c e s s  to the c entral ma c h i n e .  Software 
p r o g r a m s  of the p e r i o d  i n i t i a t e d  " p r o g r a m m e d  le a r n i n g "  
d esigns —  i n n o v a t i v e ,  but not n e c e s s a r i l y  reliable, since 
each student had to t e d i o u s l y  com p l e t e  every frame, w hether 
he or she kn e w  the m a t e r i a l  or not (Fry, 1967; S p l i t t g e r b e r , 
1979 ; B a k e r , F . B . , 1978) .
W i t h i n  the past few years, though, c o m p u t e r  t e c h n o l o g y  
has a d v a n c e d  d r a m a t i c a l l y .  The advent of " m i c r o c o m p u t e r s "
-- self c o n t a i n e d ,  s e m i - p o r t a b l e  units w h i c h  use p rinted 
c i r c u i t s  i n s t e a d  of t r a n s i s t o r s  or v a c u u m  t u b e s - - m a d e  the 
p r o j e c t  m o r e  r e l i a b l e ,  and b r o u g h t  the cost w i t h i n  the range 
of most sc h o o l  d i s t r i c t s .  The ne w  sy s t e m s  are c apable of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
_ 3 -
e v e r y t h i n g  fr o m  a n s w e r i n g  the t e l e p h o n e  in the school 
office, to p r i n t i n g  p a y c h e c k s ,  to g r a d i n g  papers. The 
m a n a g e m e n t  a s p e c t s  of the m i c r o c o m p u t e r  have b e e n  w i d e l y  
tes t e d  and p r o v e d  (Baker, F.B., 1971; C lemson, 1980). The 
c u r r e n t  ne e d  is for s y s t e m a t i c  e v a l u a t i o n  of i n s t r u c t i o n a l  
d e s i g n s  and e d u c a t i o n a l  s o f t w a r e  for c l a s s r o o m  use (Hickey,
19 74; W a t k i n s  and Webb, 1981).
The first CAI p r o g r a m s ,  and still the most widespread, 
are p r o g r a m s  in m a t h e m a t i c s  (Suppes, 1968). C o m p u t e r  math 
p r o g r a m s  are now b e i n g  w r i t t e n  for a d v a n c e d  students. The 
p r o t o t y p e  is k n o w n  as CAL -- C o m p u t e r i z e d  A c c e l e r a t e d  
L e a r n i n g  (Shanahan, 1981). A d d i t i o n a l l y ,  w o r k  in CAI is 
being p r o d u c e d  in m a n y  fields, such as theater, foreign 
language, music and E n g l i s h  c o m p o s i t i o n  (see P i p e l i n e ,
V o l u m e  6, N u m b e r  2, Fall, 1981).
CAI in Re a d i n g
CAI in r e a d i n g  b e g a n  at S t a n f o r d  U n i v e r s i t y  in 19 64 
u n d e r  the d i r e c t i o n  of R.C. A t k i n s o n  and his associates.
A f t e r  e s t a b l i s h i n g  t e r m i n a l s  in local schools, they trained 
f i r s t - g r a d e r s  to use the c o m p u t e r  for an i nitial reading 
i n s t r u c t i o n a l  s e q u e n c e ,  w h i c h  i n c l u d e d  s y n t a c t i c  and 
s e m a n t i c  p r a c t i c e  as w e l l  as letter i d e n t i f i c a t i o n  (Atkinson 
and H a n s o n ,  1966). A t k i n s o n  no t e d  that the c h i l d r e n  who 
used CAI for 12 m i n u t e s  a day during a f i v e - m o n t h  period 
m a d e  s i g n i f i c a n t  gains in a c h i e v e m e n t .  Further, he s u ggested
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the e f f e c t  of c o m p u t e r  i n s t r u c t i o n  w a s  c o m p a r a b l e  to 
s e r v i c e s  of a p r i v a t e  tutor, but at a lower cost per pupil. 
A t k i n s o n  also p r e d i c t e d  that us i n g  a c o m p u t e r  for skill 
r e i n f o r c e m e n t  w o u l d  free the t e a c h e r  for more cre a t i v e  forms 
of i n s t r u c t i o n  ( A tkinson and F l etcher, 1972).
The impact of the S t a n f o r d  p r o j e c t  came from the 
k n o w l e d g e  a c q u i r e d  c o n c e r n i n g :  1) r eading c u r r i c u l u m  and
p r o g r a m  d e v e l o p m e n t  in CAI format (Blanchard, 1980), 2) the 
r e l a t i o n s h i p  b e t w e e n  CAI and child behavior, and 3) s c h e d u ­
ling t e r m i n a l  use in the cla s s r o o m .  This "pioneer study" 
led to the d e v e l o p m e n t  and e v a l u a t i o n  of many other col l e g e - 
b a s e d  p r o g r a m s  (Mason, 1980).
G e r o g e  E. M a s o n  and Jay S. B l a n c h a r d  have p r epared a 
c o m p r e h e n s i v e  r e v i e w  of the ea r l y  l i t e r a t u r e  (Com p u t e r  
A p p l i c a t i o n s  in R e a d i n g , 1979), i n c l u d i n g  the c o l l e g e - b a s e d  
p r o g r a m s ,  public school a p p l i c a t i o n s ,  pupil at t i t u d e  and 
a c h i e v e m e n t ,  and the r e s e a r c h  p r o c e s s  using computers.
Since the i n t r o d u c t i o n  of m i c r o c o m p u t e r s ,  many pr o g r a m s  
have bee n d e v e l o p e d  w h i c h  i n v o l v e  t r a d i t i o n a l  reading 
i n s t r u c t i o n  in a CAI format. Some pr o g r a m s  use a cas s e t t e  
r e c o r d i n g  of a short story and m u l t i p l e  choice c o m p r e h e n s i o n  
q u e s t i o n s  to be typed onto the c o m p u t e r  screen (Heuer,
1980). This type of CAI is k n o w n  as "drill and p r a c t i c e , "  
w h e r e  the child r e v i e w s  skills p r e v i o u s l y  learned. An 
a l t e r n a t e  type of CAI format is " t u t o r i a l . "  This is an 
a d v a n c e d  for m of drill and p r a c t i c e  w h i c h  allows the lea r n e r
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to p r o g r e s s  t h r o u g h  n e w  con c e p t s  in a p r o g r a m m e d  instruction 
t e c h n i q u e  (Mason, 1980). A n o t h e r  e x a m p l e  of t r a d i t i o n a l  
i n s t r u c t i o n  m o d i f i e d  for CAI in c l u d e s  e x h i b i t i n g  a text on 
the screen for a s p e c i f i c  amount of time. The text then 
d i s a p p e a r s  and m u l t i p l e  choice q u e s t i o n s  f o l l o w  (Nicasto, 
1979).
CAI has b e e n  sh o w n  to be p a r t i c u l a r l y  e f f e c t i v e  when 
us e d  in n o n - t r a d i t i o n a l  situations. The All Indian Pueblo 
P r o j e c t  (Wells and Bell, 1980) i n t r o d u c e d  c u l t u r a l l y  
r e l e v a n t  r e a d i n g  and the cloze t e c h n i q u e  via computer to 
help e l e m e n t a r y  c h i l d r e n  increase their r e a d i n g  abilities. 
The Ba s i c  Skills L e a r n i n g  S y s t e m  (BSLS) uses tutorials,  
dri lls, tests, p r i n t e d  m a t e r i a l s  (off-line m a t e r i a l s ) ,  and 
v i d e o t a p e d  p r e s e n t a t i o n s  in an e x t e n d e d  CAI format to 
t e a c h  r e a d i n g  to non l i t e r a t e  adults. R e s u l t s  of two BSLS 
s t u d i e s  in M i n n e s o t a  showed an a v e r a g e  gr ade gain of 1.12 
ye ars a f t e r  13 h o u r s  of i n s t r u c t i o n  (Rizza, W a l k e r  and 
Hu n t e r ,  1978).
CAI has also b e e n  us e f u l  in tra i n i n g  r e a d i n g  teachers. 
One p r o g r a m  m o d e l s  c h i l d r e n  w i t h  r e a d i n g  difficulties. 
T e a c h e r  t r a i n e e s  i d e n t i f y  the w e a k n e s s e s  by a d m i n i s t e r i n g  an 
" I n f o r m a l  R e a d i n g  I n v e n t o r y "  or I R I . A st udy of the p r o g r a m  
did not sh o w  i n c r e a s e d  a b i l i t y  to a d m i n i s t e r  the IRI, but it 
did pr o v e  u s e f u l  in t r a i n i n g  t e a c h e r s  to d i a g n o s e  re a d i n g  
w e a k n e s s e s  (Kenney and B oyson, 1979 ; Boy s o n , 1979).
CAI p r o g r a m s  f o c u s i n g  on s p e c i f i c  p r o b l e m  areas in
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rea d i n g ,  such as rate, d i r e c t i o n a l i t y ,  wor d i d e n t i f i c a t i o n  
and sight w o r d  a c q u i s i t i o n  are c u r r e n t l y  available.
S t u d e n t s  can i n c r e a s e  their rea ding rates by o b s e r v i n g  
w o r d s  or p h r a s e s  fl a s h e d  on the screen for a fra c t i o n  of a 
second, then r e p e a t i n g  what was shown by r e - e n t e r i n g  the 
m a t e r i a l  via the k e y b o a r d  (Russ and Feldman, 1979).
P r o b l e m s  w i t h  d i r e c t i o n a l i t y  in rea d i n g  can also be 
c o r r e c t e d  th r o u g h  CAI using arrows or a s e q u e n t i a l  wor d 
a p p e a r a n c e  t e c h n i q u e  (Pollard, 1979). Scott, Foresraan and 
Co m p a n y ,  in c o n j u n c t i o n  w i t h  Texas Ins t r u m e n t s ,  Inc., has 
d e v e l o p e d  a ser i e s  of 12 p r o g r a m s  to be used as s u p p l e m e n t a l  
r e a d i n g  p r ograms. One m o d u l e  of "Early R e a d i n g , "  as the 
series is called, t eaches w o r d  i d e n t i f i c a t i o n  through 
a c t i v i t i e s  b a s e d  on c o n t e x t  clues (Roblyer, 1981).
V o i c e  s y n t h e s i z e r s  a t t a c h e d  to m i c r o c o m p u t e r s  have 
shown d r a m a t i c  results. In an A u s t r a l i a n  study, m e n t a l l y  
retarded c h i l d r e n  l e a r n i n g  sight words i n c r e a s e d  128% in 
five ho u r s  of c o m p u t e r  i n s t r uction, wh i l e  the c o m p a r i s o n  
group only i n c r e a s e d  34% (Lally, 1980). Other p r ograms have 
bee n d e v e l o p e d  to i n c o r p o r a t e  a vo i c e  s y n t h e s i z e r  in the 
t e a c h i n g  of sight wo r d s  (Rogers, 1980), but have not been 
f o r m a l l y  eva l u a t e d .
E v a l u a t i o n  of n e w  re a d i n g  pr o g r a m s  is u s u a l l y  either 
c o n d u c t e d  i n f o r m a l l y ,  w h i l e  they are in use in the cl assroom, 
or a n a l y z e d  i n f o r m a l l y  in the s o f t w a r e  r e v i e w  sections of 
e d u c a t i o n a l  j o u r n a l s .  Few e m p i r i c a l  studies are a v a i l a b l e
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in the field. The only one w h i c h  dealt d i r e c t l y  w i t h  
sight w o r d  a c q u i s i t i o n  was cited. The need for mo r e  e x p e r ­
i m e n t a l  e v a l u a t i o n  of r e a d i n g  p rograms is evident.
Thi s study d e s i g n  c o m b i n e d  that need plus i n d i c a t i o n s  
that CAI w o u l d  be a v a l u a b l e  s u p p l e m e n t  to e s t a b l i s h e d  
c l a s s r o o m  p r o g r a m s  (Jamison, Suppes and Wells, 1974), that 
CAI w o u l d  be p a r t i c u l a r l y  e f f e c t i v e  in l e a r n i n g  s i t u a t i o n s  
w h i c h  r e q u i r e  dr i l l  and p r a c t i c e  (Bunderson and Faust, 1976) 
and that b a s a l  p r o g r a m s  are most e f f e c t i v e  w h e n  s u p p l e m e n t e d  
(Bond and Dyk s t r a ,  1967).
P r e c i s i o n  T e a c h i n g
P r e c i s i o n  T e a c h i n g  (PT) is a system of c o n t i n u o u s  
m e a s u r e m e n t  and c h a r t i n g  of a child's prog ress. Its p urpose 
is to s t r u c t u r e  the l e a r n i n g  e n v i r o n m e n t  so that no child 
w i l l  fail and to i n c r e a s e  the e f f i c i e n c y  of t e a c h i n g  and 
l e a r n i n g  p r o c e s s e s  (Kun z e l m a n n ,  1970).
PT grew out of the b e h a v i o r i s t  school of p s y c h o l o g y  
w h e n  Og d e n  R. L i n d s l e y ,  who was at the U n i v e r s i t y  of Kansas 
in 1965, I n c o r p o r a t e d  B.F. Ski n n e r ' s  idea of r e c o r d i n g  
b e h a v i o r  f r e q u e n c i e s  in the special e d u c a t i o n  c l a s s r o o m  
(Lindsley, 1971). L i n d s l e y  too k Ski n n e r ' s  f r e q u e n c y  ideas 
f r o m  their a n i m a 1 - lab p e r s p e c t i v e  and d e v e l o p e d  them in the 
h u m a n  world. He lo o k e d  at hu m a n  b e h a v i o r  and ways to m o d i f y  
it. L i n d s l e y  sh o w e d  that, by l ooking at p a t t e r n s  in c l a s s ­
r o o m  p e r f o r m a n c e ,  b o t h  s t u d e n t s  and t eachers w o u l d  be able
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to p r e d i c t  the o u t c o m e  of i n s t r u c t i o n a l  p r o c edures.
L i n d s l e y  and his s t u d e n t s  we r e  able to q u i c k l y  determine, 
by d a i l y  c h a r t i n g  of p e r f o r m a n c e ,  w h e t h e r  a p a r t i c u l a r  
c u r r i c u l u m  w a s  w o r k i n g  for an i n d i v i d u a l  child. If it did 
not, a n o t h e r  t e c h n i q u e  could be t e s t e d  in the same way.
G o a l s  set b e c a m e  e a s i l y  m e a s u r a b l e ,  m a s t e r y  defined, and an 
u p - t o - d a t e  p r o g r e s s  report was a l w a y s  a v a i l a b l e  for the 
c h i l d  and his p a r e n t s  (Brent et al, 1978).
R e p e a t e d  p r a c t i c e  is the ba s i c  m e t h o d o l o g y  of P T . 
R e s e a r c h  into r e p e a t e d  r e a d i n g  of p a s s a g e s  supports the 
m e t h o d ,  s t a t i n g  that r e p e t i t i o n  c a u s e s  errors to decrease 
w h i l e  rate i n c r e a s e s  (Carver and H o f f m a n ,  1981). Ver y few 
e m p i r i c a l  e v a l u a t i o n s  of PT itself have been conducted.
R. D. H o e l t z e l ’s study, w h i c h  sh o w e d  the e f f e c t i v e n e s s  of 
PT in r e ading, is a n o t a b l e  e x c e p t i o n  (Hoeltzel, 1973).
Spe c i f i c  i n s t r u c t i o n s ,  goals, g u i d e l i n e s  and charting 
t e c h n i q u e s  can be found in the "Spokane, Seattle, Tacoma 
P r o j e c t "  or S. S. T. (State of W a s h i n g t o n ,  D e p a r t m e n t  of 
P u b l i c  I n s t r u c t i o n ,  Seattle, WA) and "The S a c a j a w e a  Project" 
(Skyline School, 3300 3rd NW, Great Falls, MT 59401).
Basal R e a d i n g  P r o g r a m s
The most p r é v a l a n t  o r g a n i z e d  p r o g r a m  to teach b e g i n n i n g  
r e a d i n g  in the U n i t e d  States is the ba s a l  program. A l t h o u g h  
t h e r e  are m a n y  suc h p r o g r a m s  a v a i l a b l e  w h i c h  differ in 
p h i l o s o p h y ,  m e t h o d o l o g y  and m a t e r i a l s ,  they all include
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
_  9 —
s p e c i f i c  m e t h o d s  for the te a c h e r  and m a t e r i a l s  wh i c h  are 
p r e - p l a n n e d  and s e q u e n t i a l l y  org a n i z e d .  Most are continuous 
f r o m  the p r e - p r i m e r  le v e l  t h r o u g h  grade 6, but a few 
c o n t i n u e  thr o u g h  gr a d e  8 (Harris and Sipay, 1975).
The basic d i f f e r e n c e s  b e t w e e n  the basal programs occur 
in the w a y  the ch i l d  is i n i t i a l l y  taught to recognize words, 
the w o r d s  i n t r o d u c e d  (type and f r e q u e n c y ) ,  and wh e t h e r  the 
i n i t i a l  e m p h a s i s  is on d e c o d i n g  or c o m p r e h e n s i o n .  Programs 
w h i c h  e m p h a s i z e  l e t t e r - s o u n d  r e g u l a r i t y  are know as " c o d e ­
e m p h a s i s "  a p p r o a c h e s .  Th o s e  w h i c h  s t r e s s  w h o l e  common words  
are " m e a n i n g - e m p h a s i s "  p r o g r a m s  (Carnine and G i l b e r t , 1979).
No s p e c i f i c  p r o g r a m  has b e e n  fo u n d  to be the "best" 
a p p r o a c h  w h e n  us e d  e x c l u s i v e l y .  In fact the "Coordinated 
First Grade S t u d i e s " ,  s p o n s o r e d  by the U.S. Office of 
E d u c a t i o n  in 19 64-65 , r e p o r t e d  that c o m b i n a t i o n s  of pr o ­
grams, such as b a s a l  and a s u p p l e m e n t a l  appr oach, appear 
to be more e f f e c t i v e  (Bond and D y k s t r a ,  1967). This premise  
fo r m e d  a ba s i s  for the study design.
B a c k g r o u n d  S u m m a r y
CAI, PT and Basal p r o g r a m s  have all been d e v eloped to 
f u l f i l l  s p e c i f i c  r e q u i r e m e n t s  of the e d u c a t i o n a l  process.
A l l  hav e pr o v e n  to be e f f e c t i v e  in t e a c h i n g  reading. The 
c u r r e n t  study was an a t t e m p t  to d e m o n s t r a t e  and test 
s p e c i f i c  a p p l i c a t i o n s  of all three a p p r o a c h e s  to the re a d i n g  
p r o c e s s .
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QUE S T I O N S
Since p r e v i o u s  r e s e a r c h  w h i c h  focuses on the i n t e r ­
a c t i o n  of CAI, PT and B a s a i s  is not a v a i l a b l e ,  several 
i n i t i a l  q u e s t i o n s  w e r e  r a i s e d  in r e l a t i o n  to thi s study:
1) Wh a t  d i f f e r e n c e s  are there in the e f f e c t s  of C o m p u t e r - 
A s s i s t e d  I n s t r u c t i o n ,  P r e c i s i o n  T e a c h i n g  (as a direct 
i n s t r u c t i o n  f ormat) and the B a s a l  on the a c q u i s i t i o n
of sight w o r d  v o c a b u l a r y ?  It was e x p e c t e d  that p e r f o r ­
m a n c e  of the ch i l d r e n  in the t r e a t m e n t s  s p e c i f i c a l l y  
d e v e l o p e d  to te a c h  sight words, i.e., CAI and P T , would 
ex c e e d  that of c h i l d r e n  r e c e i v i n g  Ba s a l  i n s t r u c t i o n  
only. No d i f f e r e n c e s  we r e  a n t i c i p a t e d  b e t w e e n  CAI and 
PT.
2) W h a t  d i f f e r e n c e s  are th e r e  in the e f f e c t s  of CAI, PT 
and the Basal on the a c q u i s i t i o n  of r e a d i n g  process?
C A I , bec a u s e  it de alt s p e c i f i c a l l y  or i n d i r e c t l y  with 
all as p e c t s  of the r e a d i n g  process, was e x p e c t e d  to 
pr o d u c e  b e t t e r  r e s u l t s  that either PT or Ba s a l  approa- 
che s .
3) What i n c i d e n t a l  d i f f e r e n c e s  are there in the effects of 
CAI, PT and the B a s a l  on the a c q u i s i t i o n  of spelling 
a b i l i t y ?  B e c a u s e  of the s e q u e n t i a l  le t t e r  com p o n e n t  of 
e n t e r i n g  w o r d s  int o the computer, CAI was e x p e c t e d  to 
be more e f f e c t i v e  for s p e l l i n g  a c q u i s i t i o n  than either
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PT or Basal.
D E F I N I T I O N S  
I n d e p e n d e n t  V a r i a b l e s  ( t r e a t m e n t  v a r i a b l e s )
T h e  three v a r i a b l e s  b e l o w  were t h e o r e t i c a l l y  d e f i n e d  
in the " B a c k g r o u n d "  s e c t i o n  of this chapter. O p e r a t i o n a l l y ,  
they are d e f i n e d  as:
1) C o m p u t e r - A s s i s t e d  I n s t r u c t i o n : drill and pra c t i c e
i n s t r u c t i o n  w h i c h  d i r e c t l y  t e a c h e s  Dolch sight 
w o r d s  in context by m e a n s  of a s t u d e n t - o p e r a t e d  
question, r e sponse, and correct format on a 
comput e r .
2) P r e c i s i o n  T e a c h i n g : a direct i n s t r u c t i o n  a p p r o a c h  
to D o l c h  sight w o r d  i n s t r u c t i o n  w h i c h  reli es on 
r e p e a t e d  reading, c h a r t i n g  of pro g r e s s  and c o n t i n ­
uous e v a l u a t i o n .
3) Basal I n s t r u c t i o n : the c l a s s r o o m  a p p l i c a t i o n  of
the m e a n i n g - b a s e d  H o u g h t o n - M i f f l i n  p r o g r a m  w h i c h  
i n d i r e c t l y  i n t r o d u c e s  D o l c h  sight words.
D e p e n d e n t  V a r i a b l e s
1) Basic Sight W o r d  V o c a b u l a r y ; A c q u i s i t i o n  of b a s i c  
sight word v o c a b u l a r y  is t h e o r e t i c a l l y  def ined as
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the a b i l i t y  to i n s t a n t l y  r e c o g n i z e  any of a 
s p e c i f i e d  set of h i g h  u t i l i t y  wo r d s  (Ekwall, 1976). 
A c q u i s i t i o n  of ba s i c  sight wo r d  v o c a b u l a r y  is 
o p e r a t i o n a l l y  def ined as the a b i l i t y  to p r o n o u n c e  
c o r r e c t l y  any or all of the Do l c h  Basic Word List 
on the D o l c h  Test. C o r r e c t  p r o n u n c i a t i o n  is judged 
by a t r a i n e d  tester.
2) R e a d i n g  P r o c e s s : A c q u i s i t i o n  of rea d i n g  pro cess is
t h e o r e t i c a l l y  def ined as the i m p r o v e m e n t  in the 
a b i l i t y  to e f f e c t i v e l y  use the ba sic cueing systems 
(i.e., se m a n t i c ,  s y n t a c t i c  and o r t h o g raphic) to 
d e c o d e  and m e a n i n g f u l l y  int e r p r e t  p r i n t e d  language 
(Goodman, 1967). A c q u i s i t i o n  of reading process
is o p e r a t i o n a l l y  def ined as the ab i l i t y  to c o r r e c t ­
ly c h o o s e  the most a p p r o p r i a t e  Dolch wo r d  from 
three a l t e r n a t i v e s  on the Ma z e  Test de s i g n e d  by 
the r e s e a r c h e r ,
3) S p e l l i n g  A b i l i t y  : A c q u i s i t i o n  of s p elling a bility
is t h e o r e t i c a l l y  def ined as a d e v e l o p m e n t a l  p rocess 
of e n c o d i n g ,  w h e r e  the sp e l l e r  must record speech 
sounds by t h i n k i n g ,  w r i t i n g  or saying the letters  
of a wo r d  in the g e n e r a l l y  a c c e p t e d  order (West- 
erman, 1971; Boy d and Ta l b e r t ,  1971). A c q u i s i t i o n  
of s p e l l i n g  a b i l i t y  is operat i onally def i n e d  as 
the s t u d e n t ’s a b i l i t y  to w r i t e  the Do l c h  Basic
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Sight Wo r d s  from the S p e l l i n g  Test c o r r e c t l y  after 
h e a r i n g  th e m  p r o n o u n c e d  by the teacher.
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C H A P T E R  I I .
M E T H O D S
S U BJECTS
T h i s  study i n c l u d e d  80 p r i m a r y  (first through third) 
grade s t u d e n t s ,  o n e - t h i r d  of w h o m  r e c e i v e d  i n s t ruction 
w i t h  CAI and Basal, o n e - t h i r d  who r e c e i v e d  i n s t r u c t i o n  
t h r o u g h  FT and Basal, and o n e - t h i r d  who r e m a i n e d  only 
in the B a s a l  pr o g r a m .  All s t u d e n t s  r e m a i n e d  w i t h i n  the 
s t u d y  u n t i l  its con c l u s i o n .
Th e  s c h o o l  is l o c a t e d  in a ru ral c o m m u n i t y  of about 
2,000 p e o p l e  w i t h i n  10 m i l e s  of a small urban district.
The c o m m u n i t y  i t s e l f  falls w i t h i n  a m i d d l e  to l o w e r - m i d d l e  
s o c i o e c o n o m i c  range.
The s c h o o l  was the second c h o i c e  of the researcher.
The first r e q u e s t  to r e s e a r c h  was re j e c t e d  bec a u s e  of 
p r o b l e m s  w i t h  a v a i l a b i l i t y  of computers.
T R E A T M E N T  P R O C E D U R E S
As no t e d  in C h a p t e r  I, three tre a t m e n t  groups were 
u s e d  in this study: B a s a l  i n s t r u c t i o n ,  wh i c h  served as the
c o n t r o l  group; P r e c i s i o n  T e a c h i n g  (FT) plus Basal; and 
C o m p u t e r - A s s i s t e d  I n s t r u c t i o n  (CAI) plus Basal. Te a c h e r  
e f f e c t i v e n e s s  r e s e a r c h  has shown that a c h i e v e m e n t  is a f ­
f e c t e d  by such f actors as pace and level of instruction, 
fe e d b a c k ,  a c a d e m i c - e n g a g e d  time (the ratio of time that 
s t u d e n t s  spend on tasks at w h i c h  they are s u c c e s s f u l  and
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chat are tied to s p e c i f i c  c u r r i c u l a r  o b j e c t i v e s  as compared 
to a l l o c a t e d  i n s t r u c t i o n a l  time), and p e r i o d i c  e v a luation 
( c u r r i c u l u m  o b j e c t i v e s  m a t c h e d  w i t h  e v a l u a t e d  l earning o u t ­
comes), ( R o s e n s h i n e ,  1978; R o s e n s h i n e  and Berliner, 1977; 
Barr, 1 9 73-74); t h e r e f o r e ,  the e x p e r i m e n t a l  tre a t m e n t s  were 
set up to i n c l u d e  those d i m e n s i o n s  of teaching. Pro c e d u r e s  
for all t r e a t m e n t s  are d e s c r i b e d  below.
Basal
C h i l d r e n  in this group p a r t i c i p a t e d  only in the level- 
ized H o u g h t o n - M i f f l i n  R e a d i n g  P r o g r a m  du r i n g  the 90 min u t e s  
n o r m a l l y  a l l o c a t e d  to r e a d i n g  in their r e g u l a r  classrooms. 
The H o u g h t o n - M i f f l i n  is a m e a n i n g - b a s e d  a p p r o a c h  where 
s o u n d - c o n t r o l l e d  as w e l l  as irr e g u l a r  words are introduced 
in the i nitial phases. S t u d e n t s  we r e  i n t r o d u c e d  to Dolch 
w o r d s  only as they r a n d o m l y  a p p e a r e d  in the series. Direct 
i n s t r u c t i o n  of t h o s e  w o r d s  o c c u r r e d  as n e e d e d  at the d i s ­
c r e t i o n  of the t e acher. " T e a c h e r "  in this design refers 
to the c l a s s r o o m  teacher. T e a c h e r s  p a r t i c i p a t i n g  all had 
one to three ye a r s  of e x p e r i e n c e  on the pr i m a r y  level, were 
r a n d o m l y  a s s i g n e d  to all groups, and fo l l o w e d  similar p r o ­
c e d u r e s  for t e a c h i n g  the Basal (using the s e quence in the 
a c c o m p a n y i n g  ma nual) and PT (see " G e n e r a l  I n s t r u c t i o n s  
to T e a c h e r s "  in the a p p e n d i x ) .
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PT
C h i l d r e n  a s s i g n e d  to the PT group i n d i v i d u a l l y  read 
the D o l c h  B a s i c  W o r d  L i s t , st a r t i n g  w i t h  their levels of 
p r o f i c i e n c y  d e t e r m i n e d  by the prete st, for one m i n u t e  each 
day (see e x a m p l e  in a p p e ndix). They also i n d i v i d u a l l y  
read a list of p h r a s e s  c o n t a i n i n g  the Do l c h  w o r d s  at the 
same level for one m i n u t e  e a c h  day (example is found in 
the appendix). The te a c h e r  i d e n t i f i e d  the w o r d s  i n c o r ­
re c t l y  read, and the child r e-read them properly. For 
the r e m a i n i n g  ei g h t  m i n u t e s  of th eir t r e atment, the c h i l d ­
ren p r a c t i c e d  i d e n t i f y i n g  and writing, in a m a z e  setting, 
the wo r d s  they ha d  m i s s e d  in the o n e - m i n u t e  timings (see 
e x a m p l e  of o f f - l i n e  m a t e r i a l s  in appendix). As each 
s tudent r e a c h e d  a p r o f i c i e n c y  level of 80 w o r d s - p e r - m i n u t e , 
he or she b e g a n  r e a d i n g  n e w  lists at the next higher 
level. (Note: the r a t e - f o r - m a s t e r y  in PT has been d ebated
by m a n y  p r a c t i t i o n e r s  (jlohen and Martin, 1971; K u n z l e m a n n ,  
1970; L i ndsley, 1971; S tarlin, 1971; Lov itt, 1968; Z i m ­
merman, 1 9 7 ^  . For the p u r p o s e s  of this study, H o e l t z e l ' s  
^9  7 ̂  r e c o m m e n d a t i o n  of 60 - 8 0  w o r d s - p e r - m i n u t e  for isolated 
sight wo r d s  and 1 0 0 - 1 2 0  w o r d s - p e r - m i n u t e  for w o r d s  in c o n ­
text was u s e d . )
C h i l d r e n  in this group c o n t i n u e d  to r e c e i v e  i n s t r u c t i o n  
via the b a s a l  se r i e s  in their re g u l a r  c l a s s r o o m s  during the 
t r e a t m e n t  period.
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CAI
F o l l o w i n g  ini t i a l  i n s t r u c t i o n  on the ope r a t i o n  of the 
c o m p u t e r  (see Gantt Chart in app e n d i x ) ,  each m e m b e r  of the 
CAI gr oup w o r k e d  10 m i n u t e s  per day on the unit, using the 
D o l c h  Sight W o r d  S o f t w a r e , an a l g o r i t h m  d e v e l o p e d  under an 
A p p l e  E d u c a t i o n  Grant at the U n i v e r s i t y  of M o n t a n a  in 1981. 
The p r o g r a m  for e a c h  child b e g a n  at one level below his 
c o m p e t e n c y  level as d e t e r m i n e d  by the pretest. A s e ntence 
a p p e a r e d  on the screen c o n t a i n i n g  a D o l c h  word, and the 
ch ild a t t e m p t e d  to read the s e n t e n c e  aloud to a peer tutor. 
The Do l c h  w o r d  (or target word) then disappeared, and the 
r e a d e r  r e - e n t e r e d  it by " t y p i n g "  in the correct word in the 
b l a n k  (see F i g . 1).
F i g u r e  1
Do l c h  S o f t w a r e  I n s t r u c t i o n a l  Sequence, #1
The sen t e n c e  a p p e a r e d  and the student was e n c o u r a g e d  to 
rea d it aloud:
I see a fu nny dog.
The target w o r d  then d i s a p p e a r e d :
I see a ______  d o g .
The r e a d e r  typed in from memory:
funny
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If the w o r d  was correct, he or she p r o g r e s s e d  to the 
next w o r d  on his level. If an inc o r r e c t  r e s p o n s e  was 
en t e r e d ,  the n " ghost" l etters a p p e a r e d  in the sentence to 
aid the s t u d e n t  (see Fig. 2).
Figure 2
D o l c h  S oftware I n s t r u c t i o n a l  Sequence, #2
I see a dog .
If the w o r d  was again e n t e r e d  incorrectly, four w o r d s  
a p p e a r e d  b e l o w  the target word, and he or she tried to 
select the c o r r e c t  word and copy it into the sentence 
" frame" (see Fig. 3).
F i g u r e  3
D o l c h  Software I n s t r u c t i o n a l  Sequence, #3
I see a d o g .
four said into funny
If the s tudent m i s s e d  it again, then the correct D o l c h  
w o r d  a p p e a r e d  b e l o w  the s e n t e n c e  for him or her to copy (see 
Fig. 4).
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F igure 4
D o l c h  S o f t w a r e  I n s t r u c t i o n a l  Sequence, #4
I see a dog.
fu nny
A n y  w o r d  m i s s e d  w o u l d  be r e v i e w e d  in a d i fferent 
c ontext later in the program. Before p r o g r e s s i n g  to a 
h i g h e r  level, the child s u c c e s s f u l l y  com p l e t e d  a s e parate 
m a s t e r y  test, w h e r e  w o r d s  a p p e a r e d  only in isolation.
C h i l d r e n  in the PT group, like those in the CAI, 
c o n t i n u e d  to p a r t i c i p a t e  in their re g u l a r  basal p r o g r a m  
du r i n g  the t r e a t m e n t  period,
INST R U M E N T S
T h r e e  i n s t r u m e n t s  -- The Do l c h  Test, The Maze Test and 
the Sp e l l i n g  Test -- were d e v e l o p e d  as tests of the d e p e n ­
dent v a r i a b l e s .
D o l c h  Te s t
E. L. T h o r n d i k e  (1921) c o m p i l e d  one of the first 
r e a d i n g  v o c a b u l a r y  lists. He and other r e s e a r c h e r s  had 
d i s c o v e r e d  that m a s t e r y  of the r e l a t i v e l y  small number of 
h i g h - u t i l i t y  w o r d s  w o u l d  f a c i l i t a t e  reading. If the r e a d e r
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we r e  f a m i l i a r  w i t h  th e s e  o f t e n - p r i n t e d  wo r d s  on sight, he or 
she co u l d  c o n c e n t r a t e  on o b t a i n i n g  m e a n i n g  from the passage, 
as w e l l  as d e c o d i n g  u n f a m i l i a r  words.
E. W. D o l c h  f o r m u l a t e d  his sight word list in 1939 from 
two p r i m a r y - g r a d e  r e a d i n g  v o c a b u l a r y  lists -- the W h e e l e r -  
H o w e l l  Fi rst Grade V o c a b u l a r y  List and the Gat es Primary 
W o r d  Lis t -- and fr o m  the Internat ional K i n d e r g a r t e n  Union  
V o c a b u l a r y  List d e r i v e d  from p r e - s c h o o l e r s ’ v o c a b u laries. 
A l t h o u g h  there are c u r r e n t l y  m a n y  other lists w h i c h  use 
c o m p u t e r s  to a n a l y z e  hi g h  f r e q u e n c y  w o r d s  found in c h i l d ­
r e n ’s t e x t b o o k s  (e.g., Harris and Jaco bson, 1972), the Dolch 
list is st i l l  one of the simplest and most e f f e c t i v e  forms 
u s e d  to teach and test sight words. Johns (1976) cal c u l a t e d  
that the D o l c h  still a c c o u n t s  for ove r 55% of the words 
fo u n d  in grade 1 - 9  and over 50% of the words f r e q u e n t l y  
us e d  in adult mat e r i a l s .
The D o l c h  Basic Word List (as gr a d e d  by the U n i v e r s i t y  
of W i s c o n s i n  R e a d i n g  Clinic) was used in this design to test 
the s u b j e c t s  for b a s i c  sight w o r d  a c q u i s i t i o n  (a dependent 
v a r i a b l e ) .  Ea c h  child read the D o l c h  Test or a l l y  to a 
t r a i n e d  test a d m i n i s t r a t o r ,  s t a r t i n g  at the pre - p r i m e r  
level. If he or she pa u s e d  for more than five seconds, the 
w o r d  w a s  c o u n t e d  wrong. As soon as the student m i s s e d  five 
or m o r e  w o r d s  on a s i n g l e  level, the test was disc o n t i n u e d ,  
and that level was c o u n t e d  as his or her level of p r o f i ­
c i e n c y  (see test e x a m p l e  and d i r e c t i o n s  for a d m i n i s t e r i n g  in
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the a p p e n d i x ) .  The same test was used to no t e  his or her 
r e a d i n g  level f o l l o w i n g  the treat ments.
Maze Test
In a m o d i f i e d  cloze or "maze test" (Guthrie, 1974), a 
w o r d  is d e l e t e d  fr o m  its i n s t r u c t i o n a l  sent ence, and of t e n  
s e v e r a l  w o r d s  (including the c orrect word) are supplied from 
w h i c h  the s t u d e n t  c h o o s e s  to com p l e t e  the sentence (see 
Fig. 5).
Figure _5 
Maze Test Format
We have a and a ball
sat blue bat
The v a l i d i t y  of this p r o c e d u r e  for t e s t i n g  w o r d s  in context 
has be e n  r e p o r t e d  by Die d e r i c h ,  F r e e m a n  and G r i f f i n  (1978).
In this design, the maze format was used (with Dolch 
wo r d s  for m i n g  the proper closure) to test c h i l d r e n ' s 
a c q u i s i t i o n  of the r e a d i n g  p rocess (a d e p e n d e n t  variable) 
both b e f o r e  and after the tre a t m e n t s  (see exa m p l e  of the 
Maze Test in a p p e n d i x ) .
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S p e l l i n g  Tes t
S p e l l i n g  wo r d s  c o r r e c t l y ,  or encoding, is con s i d e r e d  a 
u s e f u l  part of the r e a d i n g  pro c e s s ,  s p e c i f i c a l l y  in word 
r e c o g n i t i o n  sk i l l s  (Harris and Sipay, 1975). Bec ause "poor 
r e a d i n g  is u s u a l l y  a c c o m p a n i e d  by poor spelling" (Harris 
and Sipay, 1975, p. 310), most d i a g n o s t i c  tests des i g n e d  for 
r e a d i n g  als o i n c l u d e  a s p e l l i n g  component.
No t r e a t m e n t  in this study wa s  s p e c i f i c a l l y  de s i g n e d  to 
i n c r e a s e  s p e l l i n g  ab i 1 it y (a d e p e n d e n t  variable). The 
S p e l l i n g  Test w a s  a d m i n i s t e r e d ,  then, to record any i n c i d e n ­
tal e f f e c t s  w h i c h  m i g h t  h a v e  o c c u r e d . With the "re p e a t e d  
p r a c t i c e "  c o m p o n e n t s  of the e x p e r i m e n t a l  treatments, it 
s e e m e d  r e a s o n a b l e  to expect that they might i n c i d e n t a l l y  
link the v i s u a l  p e r c e p t i o n  and m e m o r y  a spects of spelling 
ab i l i t y .
Five wo r d s  w e r e  r a n d o m l y  s e l e c t e d  from each level of 
the g r a d e d  D o l c h  Basic Word L i s t , so that a to tal of 25 
w o r d s  c o m p r i s e d  the S p e l l i n g  Test (see e xample in appendix). 
The test was given to all s u b j e c t s  b e f o r e  and after the 
t r e a t m e n t s .  The t e a c h e r  s i m p l y  read the wo rds in iso l a t i o n 
and the s t u d e n t s  w r o t e  the words. The tests were c o r r e c t e d  
by the t eacher. A w o r d  was m i s s p e l l e d  if any letter was 
i n c o r r e c t  or u n r e a d a b l e .
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T e a c h e r  Q u e s t i o n n a i r e
To c o l l e c t  and a n a l y z e  tea c h e r  p e r c e p t i o n s  of the 
t r e a t m e n t s ,  the p r ogram, and its future implications, a 
q u e s t i o n n a i r e  was d e v e l o p e d  (see ex a m p l e  in appendix). The 
i n s t r u m e n t  wa s  p r e - t e s t e d  on n o n - p a r t i c i p a t i n g  teachers with 
CAI and PT e x p e r i e n c e  fr o m  the same school and found to be 
valid. Fi n a l  res u l t s  are r e p o r t e d  in C hapter IV.
D A T A  A N A L Y S I S  AND DESIGN
S p e c i f i c a l l y ,  this study was d e s i g n e d  to determine the 
d i f f e r e n t i a l  e f f e c t s  of a C o m p u t e r - Assis ted Instruction 
(CAI) format and a P r e c i s i o n  T e a c h i n g  (PT) approach when  
used in c o n j u n c t i o n  w i t h  a typ i c a l  Basal p r o g r a m  o p e r a t i n g  
on the p r i m a r y  le vel in a public school setting.
E x p e r i m e n t a l  De s i g n
The de s i g n  s e l e c t e d  to a c c o m p l i s h  the purposes of the 
s t u d y  w a s  a true e x p e r i m e n t a l  des i g n  c h a r a c t e r i z e d  by 
r a n d o m l y  a s s i g n i n g  sub j e c t s  to three t r e atments in a p r ê ­
tes t /pos t tes t c o n t r o l  group format (see F i g . 6). This 
d e s i g n  c o n t r o l l e d  for all sources of internal val i d i t y  as 
o u t l i n e d  by C a m p b e l l  and St a n l e y  (1971). Its only l i m i t a ­
tion was the p o s s i b l e  e x t e r n a l  i n t e r a c t i o n  between the 
p r e t e s t  and the t r e atment. This p o t e n t i a l  effect was m i n i ­
m i z e d  by the n o n r e a c t i v e  n a t u r e  of the pretests (reading and
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s p e l l i n g ) ,  the l e v e l i z a t i o n  of the pr e t e s t s  (discussed in 
de t a i l  in the " I n s t r u c t i o n a l  D e s i g n "  section of this c h a p ­
ter), the age of the s u bjects, and the c l a s s r o o m  setting, 
w h e r e  t e s t i n g  is a n a t u r a l  part of the subjects' e n v i r o n ­
ment .
Figure 6 
E x p e r i m e n t a l  Design
CAI
S u b j e c t s  + R a n d o m  A s s i g n m e n t  = Pr e t e s t  + PT + P osttest
BASAL
S t a t i s t i c a l  D e s i g n
T he s t a t i s t i c a l  design for this study was a 3 (CAI vs 
PT vs Basal) x 2 (low vs a v e r a g e / h i g h  ability) x 2 (male vs 
female) a n a l y s i s  of c o v a r i a n c e  (ANOCOV), using the r e s p e c ­
tive p retest m e a n  scores as covariates.
I n s t r u c t i o n a l  D e s i g n
The i n s t r u c t i o n a l  design for the study is p i c t u r e d  in 
F i g u r e  7. E a c h  b l o c k *  r e p r e s e n t s  10 m inutes of i n s t r u c ­
t i o n a l  time.
I n i t i a l l y  three p r e t e s t s  wer e a d m i n i s t e r e d  to all 
p r i m a r y  s t u d e n t s  in the school. The pretests, as p r e v i o u s l y
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d e s c r i b e d ,  i n c l u d e d  the D o l c h  Test , the Maz e T e s t , and the 
S p e l l i n g  T e s t . On l y  those st u d e n t s  w h o  showed sight w o r d  
d e f i c i e n c i e s  ( r e c o g n i z e d  fewer than 80 % of the 220 wo r d s  on 
the Do 1 ch T e s t ) w e r e  s e l e c t e d  for the study, and only their 
p r e t e s t  s c o r e s  w e r e  r e t a i n e d  as data. P e r m i s s i o n  was 
o b t a i n e d  from each c h i l d ' s  pa r e n t  or guardian (see p e r m i s ­
sion form in a p p e n d i x ) .
Fi g u r e  7 
I n s t r u c t i o n a l  Design
CAI
Group
(Dolch) 
Coraput e r *
(Math)
PT*
SAL \< /
PT
Group
(Dolch)
PT*
{ B A
(Math)
Com p u t e r *
S AL >
BASAL
Group
Basal  
On ly*
/ BA
(Math) 
Comput e r *
\ “ Os s a l ......  }
The e i g h t y  s u b j e c t s  s e l e c t e d  w e r e  r a n d o m l y  as s i g n e d  to three 
gr o u p s  on the b a s i s  of o v e r a l l  a b i l i t y  (low or a v e r a g e / h i g h ) 
and sex. A b i l i t y  wa s  d e t e r m i n e d  on the basis of tea c h e r 
e v a l u a t i o n .  The CAI, PT and B a s a l  t r e a tments were then
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r a n d o m l y  a s s i g n e d  to the three groups (see a p p e n d i x  for 
Cell Table). The CAI and PT groups r e c e i v e d  basal i n s t r u c ­
tion in a d d i t i o n  to the e x p e r i m e n t a l  tr eatment. In addition, 
the CAI gr oup r e c e i v e d  PT i n s t r u c t i o n  in math and the PT 
group r e c e i v e d  CAI m a t h  i n s t r u c t i o n  in order to c o u n t e r ­
b a l a n c e  for the m o t i v a t i o n a l  effect of co m p u t e r  use and 
c o n t r o l  for r e a c t i o n  a r r a n g e m e n t s .  The B a s a l - o n l y  (or c o n ­
trol) group also used the c o m p u t e r  for math instruction.
At the c o n c l u s i o n  of the study (five we eks of a p p r o x i ­
m a t e l y  10 m i n u t e s - p e r - d a y - p e r - s t u d e n t ) , all groups c o m p l e t e d  
a n o t h e r  set of th r e e  tests, c o r r e s p o n d i n g  to the pretests. 
A l t h o u g h  the ef f e c t  of t e s t i n g  wa s  limited by the design 
s e l ection, it was f u r t h e r  c o n t r o l l e d  by: 1) l e v e l i z a t i o n
of the D o l c h  and Maze Test s . Students stopped reading at 
their f r u s t r a t i o n  le v e l s  on the p r e - Do l c h  Test and were 
t e s t e d  a_t that le v e l  on the p r e - Maze T e s t . Since most 
s t u d e n t s  inc r e a s e d  at least one level by the date of the 
p o s t t e s t s ,  they w e r e  r e a d i n g  and tested at a h i g h e r  level, 
or d i f f e r e n t  form, of the pretest. 2) Lack of feedback. 
S t u d e n t s  wer e not told w h i c h  words, res p o n s e s  or spe l l i n g s 
w e r e  correct or i n c o r r e c t  on the pretests. Thus, i m p r o v e ­
m e n t s  ma d e  on the post tests w e r e  p r e s u m a b l y  the result of 
the t r e a tments. 3) Age of the subjects. The students 
i n v o l v e d  had not yet o b t a i n e d  the m e n t a l  age to be able to 
r e m e m b e r  s p e c i f i c  w o r d  li sts or s e n t e n c e s  from the p r e ­
tests and ap p l y  them on the p o s t t e s t s ,  five we e k s  later.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-  27
All p o s t t e s t s  i m m e d i a t e l y  f o l l o w e d  the treatments. The 
T e a c h e r  Q u e s t i o n n a i r e  (see e x a m p l e  in appe ndix) regarding 
the p r o g r a m  w a s  also d i s t r i b u t e d  at that time.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-  2 8 -
C H A P T E R  I I I .
R E S U L T S  
F i n d i n g s  are r e p o r t e d  a c c o r d i n g  to the resultant 
p e r f o r m a n c e  in each of three areas; 1) Dolch Posttest 
p e r f o r m a n c e ,  2) Ma z e  P o s t t e s t  p e r f o r m a n c e ,  and 3) S p e l ­
ling Post test p e r f o r m a n c e .  The o v e r a l l  pretest and p o s t ­
test m e a n  s c o r e s  are d e p i c t e d  in Table 1.
T a b l e  1.
Pre and Post test M e a n  Scores
D o l c h  Test Maz e Test
Pre Post Post (Adj*) Pre Post Post (Adj*)
Basal 44 .08 52.52 49. 32 70.60 76.40 76.81
PT 36. 70 52.15 57. 31 6 4.44 81.11 85 .85
CAT 41 .93 63.79 61. 68 79 . 89 94. 29 89 . 38
S p e l l i n g Test
Pre Post Post (Adj *)
Ba s al 58.16 67. 36 66.33
PT 52 . 30 57. 74 61.52
CAT 61. 04 71. 11 68. 93
* A d j u s t m e n t s  w e r e  m a d e  for p retest dif f e r e n c e s
Except for sp e l l i n g ,  the me a n s  d e m o n s t r a t e d  a he i r -  
ar chy of t r e a t m e n t  e f f e c t s  f a v o r i n g  CAI.
D o l c h  Post test
The t r e a t m e n t  e f f e c t s  for the Do l c h  T e s t , or the effect 
of ba s i c  sight w o r d  v o c a b u l a r y  ac g u i s i t  ion is r e p o r t e d  p. .29
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S ource of V a r i a t i o n SS df Me a n  Square F S i g n i f i e
C o v a r i a t e  (Pretest) 5 1 5 8 5 . 3 6 5 1 5 1 5 8 5 . 3 6 5 259 . 7 8 3 0.000
Ma in E ffects 5 4 2 6 . 3 8 0 4 1 3 56.595 6.832 0. 000
T r e a t m e n t 2033. 29 1 2 1 0 1 6 . 6 4 6 * 5.120 0.009
Ab ility 1809 . 858 1 1 8 0 9 . 8 5 8 + 9.114 0.004
Sex 102 2 . 3 0 7 1 1022.307 *+ 5.148 0.026
I n teract ion 699 . 5 0 4 5 139.901 0. 705 0. 622
T r e a t m e n t  x A b i l i t y 45.796 2 22.898 0.115 0.891
T r e a t m e n t  x Sex 16 6.8.6 2 83.4 08 0.420 0. 659
A b i l i t y  x Sex 351.757 1 3 51.757 1 .771 0. 188
T r e a t m e n t  x A b i l i t y
X Sex 128.383 2 64.192 0. 323 0.725
E x p l a i n e d 5 7 8 3 9 . 6 3 2 12 4819 .969 24.273 0. 0 0 0
R e s i d u a l 1 3 3 0 4 . 2 5 4 67 198.571
T o t a l 7 1 1 4 3 . 8 8 7 79 9 0 0 . 5 5 6
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S i g n i f i c a n t  r e s u l t s  w e r e  found for the main effects of 
t r e a t m e n t ,  a b i l i t y  and sex as i n d i c a t e d  in Table 2, S i g ­
n i f i c a n t  d i f f e r e n c e s *  were found among the Basal, PT and 
CAI t r e a t m e n t s  on the D o l c h  Post test (F = 5.12, df 2/76, 
pT'. 01 = 4.88).
In a d d i t i o n ,  s i g n i f i c a n t  differences'^ wer e found b e ­
tween low a b i l i t y  a n d  a v e r a g e / h i g h  a b i l i t y  students (F = 
9.11, df 1/77, p 7 . 0 1  = 6.96). As m i g h t  have be e n  expected, 
the a v e r a g e  to high a b i l i t y  c h i l d r e n  o u t p e r f o r m e d  the low 
ch i l d r e n ,  no m a t t e r  what their t r e a t m e n t  group.
F i n a l l y ,  s i g n i f i c a n t  d i f f e r e n c e s * ^  were found b etween 
boys and gi r l s  on the D o l c h  P o s t t e s t  (F = 5.14, df 1/77, 
p 7.01 = 5.72). The d i f f e r e n c e s  b e t w e e n  boys' and girls' 
p e r f o r m a n c e s  f a v o r e d  the girls. The d i f f e r e n c e s  were c o n ­
s i s t e n t  a c r o s s  t r e a t m e n t  groups (see C o m p a r a t i v e  Mean 
T a b l e s  in a p p e n d i x ) .
As Ta b l e  2 i n d icates, n o n e  of the i n t e r a c t i o n s  ( t r e a t ­
ment X ability; t r e a t m e n t  x sex; a b i l i t y  x sex; or t r e atment  
X a b i l i t y  x sex) we r e  s i g n i ficant.
A r e g r e s s i o n  a n a l y s i s  w a s  use d to d e termine wh i c h  of 
the t r e a t m e n t  c o n t r a s t s  (CAI vs P T ; or CAI and PT vs 
Basal) c o n t r i b u t e d  s i g n i f i c a n t l y  to the dif f e r e n c e s  among 
the p o s t t e s t  m e a n  scores. T r e a t m e n t  contrast CAI vs PT 
did not c o n t r i b u t e  s i g n i f i c a n t l y  to the post test d i f f e r e n c e  
(F = 1.45, df 1/77, P7 . 0 1  = 4.88). T r e a t m e n t  contrast CAI 
and PT vs B a s a l  did c o n t r i b u t e  s i g n i f i c a n t l y  (F = 5.569,
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df 1/77, p7 . 0 1  = 4.88) to the v a r i a n c e  among posttest 
m e a n  scores. B o t h  of the e x p e r i m e n t a l  tre a t m e n t  groups, 
CAI and P T , did s i g n i f i c a n t l y  b e t t e r  than the Basal. The 
CAI and PT g r o u p s  did not s i g n i f i c a n t l y  differ in their 
p e r f o r m a n c e  on the D o l c h  P o s t t e s t .
Ma z e  P o s t t e s t
The t r e a t m e n t  e f f e c t s  for the Maze T e s t , or the 
e f f e c t  of the a c q u i s i t i o n  of rea d i n g  p r o c e s s , is re p o r t e d 
in T a b l e  3.
*
S i g n i f i c a n t  d i f f e r e n c e s  were found for treatment 
e f fects, as i n d i c a t e d  in T a b l e  3, among the Basal, PT and 
the CAI g r o u p s  (F = 5.529, df 2/76, p>.01 = 4.88).
A r e g r e s s i o n  a n a l y s i s  was done to d e t e r m i n e  which 
of the t r e a t m e n t  c o n t r a s t s  -- CAI vs PT or CAI and PT 
vs Ba s a l  -- c o n t r i b u t e d  s i g n i f i c a n t l y  to the d i f f e r e n c e s  
am o n g  p o s t t e s t  m e a n  scores. As wi t h  the Do l c h  P o s t t e s t , 
t r e a t m e n t  c o n t r a s t  CAI vs PT did not contribute s i g n i f i ­
c a n t l y  to p o s t t e s t  d i f f e r e n c e s .  However, treatment c o n ­
trast CAI a n d  PT vs B a s a l  did c o n tribute s i g n i f i c a n t l y  
(F = 7, 705 , df 1/77, p Z  .01 = 4.88) to the v a r i a n c e  among 
post test me a n  scores. Both of the e x p e r i m e n t a l  tre a t m e n t  
g r o u p s  C CAI and PT) s h o w e d  r e s u l t s  s i g n i f i c a n t l y  b e t t e r  
than the Basal. The CAI and PT gr o u p s  did not differ 
s i g n i f i c a n t l y  in their p e r f o r m a n c e  on the Maze P o s t t e s t .
No s i g n i f i c a n t  r e s u l t s  are ind i c a t e d  among the ma i n
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e f f e c t s  of a b i l i t y  or sex. An i n t e r a c t i o n  effect for 
the tre a t m e n t  and a b i l i t y  i n t e r a c t i o n  is ind i c a t e d  in 
T a b l e  3 (F = 2.855, df 2/73, p>.065). The int e r a c t i o n  
effect is d e m o n s t r a t e d  in Fi g u r e  8 below:
Fig u r e  ^  
I n t e r a c t i o n s  for T r e a t m e n t  x : Maze
100
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0
X
pretest
high CAI
low CA I -  - 
high PT 
h i g h  Ba s a l  
low PTl
low Ba s a l
Low a b i l i t y  PT 
gain ed m o r e  
than low Basal
Low a b i l i t y  CAI 
gained mo r e  
than high Basal
X
poSt test
F r o m  Fig u r e  8, it can be seen that the mos t d r a m a t i c  
gains w e r e  made by the low a b i l i t y  PT group.^
S p e l l i n g  P o s t t e s t
The t r e a t m e n t  e f f e c t s  for the S pelling Test , or the 
effect of a c q u i s i t i o n  of s p e l l i n g  a b i l i t y , are r e p o r t e d
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Source of V a r i a t i o n SS M M e a n  Square F S i g n i f i c a n c e
C o v a r i a t e  (Pretest) 2 6 3 7 3 . 0 1 7 1 2 6 3 7 3 . 0 1 7 136 . 0 8 3 0.000
M a i n  E f f e c t s 2 2 3 6 . 0 1 0 4 5 99.003 2.884 0 . 029
T r e a t m e n t 2 1 4 3 . 1 3 4 2 1 0 7 1 . 5 6 7 * 5.529 0 . 006
A b i l i t y 1 0 7 . 5 0 0 1 10 7 . 5 0 0 0.555 0 .459
Sex 1 2 1 . 0 3 1 1 1 2 1 . 0 3 1 0.625 0. 4 3 2
I n t e r a c t  ion 1 9 9 7 . 0 3 0 5 3 9 9 . 4 0 6 . 2.061 0. 0 8 1
T r e a t m e n t  x A b i l i t y 110 6 . 4 1 2 2 5 5 3 . 2 0 6 2.855 0. 065
T r e a t m e n t  x Sex 1 81.220 2 90.610 0.468 0.629
A b i l i t y  x Sex 4 2 3 . 7 4 1 1 4 23.741 2.186 0.144
T r e a t m e n t  x A b i l i t y  x Sex 4 6 4 . 3 2 6 2 2 32.163 1.198 0.308
E x p l a i n e d 3 1 0 7 0 . 3 8 4 12 2589.199 13. 3 6 0 0 .000
Re s idual 1 2 9 8 4 . 6 1 7 67 19 3 . 8 0 0
To tal 4 4 0 5 5 . 0 0 1 79 5 57.658
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in T a b l e  4.
T h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  for the main 
e f f e c t s  of t r e a t m e n t ,  a b i l i t y  or sex. A d d i t i onally, there 
were no s i g n i f i c a n t  i n t e r a c t i o n  e ffects for treatment and 
a b i l i t y  or t r e a t m e n t  and sex. An i n t e r a c t i o n  effect^
(F = 2.906, df 2/76, p?.062) wa s  i n d i c a t e d  for treatment 
lev e l s  and sex. The i n t e r a c t i o n  effect is n o t e d  below 
in F i g u r e  9.
Fi g u r e  ^
Int e r a c t  ions for T r e a t m e n t  x Sex : Spelling
100
90
80
70
60
50
40
30
20
10
0
X
pretest
'female CAT 
.-male B a s a l  - ■
'male CAE “female B a s a l -  
^ f e m a le PT 
“ma l e  PT
. _ _ T
I
Males - Basal 
superior to 
females on 
posttest
F e m a l e s - B a s a l  d e ­
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s u p e r i o r  on posttest
X
p o s t t e s t
Fr o m  F i g u r e  9, it can be seen that the most dramatic 
g a i n s  were ma d e  by the m a l e s . ^  The f e m a l e s ’ p e r f o r m a n c e  
a c t u a l l y  showed a decrease.
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Source of V a r i a t i o n SS àj_ M e a n  Square F S i g n i f i c a n c e
C o v a r i a t e  (Pretest) 2 2 5 3 9 . 9 8 2 1 2 5 5 3 0 . 9 8 2 79.250 0. 000
M a i n  E f f e c t s 1 3 9 5 . 9 4 8 4 348.987 1. 228 0.308
Tr eatmen t 64 9 . 2 7 0 2 324 . 0 3 5 1. 142 0. 3 2 5
Ab ility 532.257 1 532 . 2 5 7 1.872 0 . 1 7 6
Sex 0. 538 1 0. 538 0 .002 0 .965
I n t e r a c t  ion 175 3 . 4 2 0 5 350 . 6 8 4 1. 233 0 .303
T r e a t m e n t  x A b i l i t y 1 32.443 2 6 6.221 0.233 0.793,
T r e a t m e n t  x Sex 1652 . 371 2 8 2 6 . 1 8 5 2.906 0.062
A b i l i t y  x Sex 35.852 1 35.852 0.126 0 . 7 2 4
T r e a t m e n t  x A b i l i t y  x Sex 20 0 . 9 0 8 2 100 . 4 5 4 0.353 0. 704
E x p l a i n e d 2 5 8 8 1 . 2 5 9 12 2 1 5 6 . 7 7 2 7 . 586 0 .000
Re s idual 1 9 0 4 8 . 2 9 1 67 284 . 3 0 3
T o t a l 4 4 9 2 9 . 5 5 0 79 568.728
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C H A P T E R  I V .
C O N C L U S I O N  S A N D  I M P L I C A T I O N S
G E N E R A L  C O N C L U S I O N S
Fr o m  these f i n d i n g s  it can be c o n c l u d e d  that:
1) CAI and PT (plus Basal) are superior to the 
m e a n i n g - b a s e d  Ba s a l  alone in p r o d u c i n g  s i g n ificant 
gains in b a s i c  sight w o r d  a c q u i s i t i o n  in p rimary  
grade students.
2) CAI did not d i f f e r  s i g n i f i c a n t l y  from PT in 
p r o d u c i n g  g a i n s  in basic sight word acquisition,  
r e a d i n g  p r o c e s s  a c q u i s i t i o n  or spell i n g a b i l i t y .
3) CAI and PT (plus Basal) are superior to the
m e a n i n g - b a s e d  B a s a l  alone in p r o d u c i n g  s i g n i f i c a n t  
gains in the a c q u i s i t i o n  of the r e a d i n g  process
in p r i m a r y  gr a d e  students.
4) P r e c i s i o n  T e a c h i n g  (plus Basal) appears to have a 
more f a c i l i t a t i v e  effect for low a b i l i t y  primary 
grade s t u d e n t s  in the a c q u i s i t i o n  of the reading 
p r o c e s s  .
5) No d i f f e r e n c e s  w e r e  found am ong the treatment 
groups in i m p r o v e d  s p e l l i n g  a b i l i t y .
6) The Basal a p p e a r s  to have a mor e f a c i l i t a t i v e
eff e c t  on s p e l l i n g  a b i l i t y  for p r i m a r y  grade ma l e s  
than for e i t h e r  sex in other t r eatment groups.
The e x p e c t a t i o n  that CAI and PT wo u l d  d i f f e r  from the
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Basal was c o n f i r m e d  for b a s i c  sight word a c q u i s i t i o n  and for 
r e a d i n g  p r o c e s s  a c q u i s i t i o n .  However, the e x p e c t a t i o n  that 
CAI w o u l d  prove s u p e r i o r  to PT was not confirmed.
D i s c u s s i o n ,  C o n c l u s i o n s  1, 2, and 3
W i t h  r e s p e c t  to the first three c o n c l u s i o n  -- that the 
CAI and PT t r e a t m e n t s  did not diff er from each other but
were sup e r i o r  to the B a s a l  in basic sight word and read in g
p r o c e s s  a c q u i s i t i o n  —  two th e o r i e s  and a d d i t i o n a l  e x p l a n a ­
tions emerge. First, it m a y  be possible that fac tors other 
than spe c i f i c  m e t h o d o l o g y  ma y  u n d e r l y  treatment effect. For 
example, both CAI an d  PT c ontain e l ements that the tea cher
e f f e c t i v e n e s s  s t u d i e s  ha v e  shown to be r e l a t e d  to a c h i e v e ­
ment. Both t r e a t m e n t s  rel y h e a v i l y  on feedback, pace and 
level of i n s t r u c t i o n ,  p e r i o d i c  e v a l u a t i o n  and a c ademic-  
e n g a g e d  time ( R o s e n s h i n e  and Berliner, 1977). In other 
words, a c o m b i n a t i o n  of t e a c h i n g  e f f e c t i v e n e s s  factors may 
be m o r e  i m p ortant than sur f a c e  d i f f e r e n c e s  in t e c h n o l o g y  
or m e t h o d o l o g y  in p r o d u c i n g  l earning gains. This is the 
t e a c h i n g  e f f e c t  ivene ss t h e o r y .
The second theory can be termed the internal locus of 
c o n t r o l  t h e o r y . L o c u s  of c o n t r o l  is defined as the extent 
to w h i c h  an i n d i v i d u a l  feels in c ontrol of his or her 
i m m e d i a t e  e n v i r o n m e n t .  A student who has a fe e l i n g  of 
" e n v i r o n m e n t a l  m a s t e r y "  has an int e r n a l  locus of control, 
w h i l e  a student w h o  has a f e e l i n g  that the _ e n v i r o n m e n t  ..
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has m a s t e r e d  h i m  or her has an e x t e r n a l  locus of control 
( Morgan and Culver, 1978). Both PT and CAI seem to re­
flect m e t h o d o l o g y  that w o u l d  l o g i c a l l y  foster an internal 
locus of con t r o l .  CAI t r e a t m e n t ,  for example, allowed 
s t u d e n t s  to c o n t r o l  their own level and pace of ins truc­
tion. Also the s t u d e n t s  had a b s o l u t e  con t r o l  of whe n and 
how the c o m p u t e r  w o u l d  respond. The fact that the computer 
al w a y s  r e s p o n d e d  in some w a y  was c o n t r o l l a b l e  by the 
student. Ot h e r  r e s e a r c h e r s  ha v e  shown a c h i e v e m e n t  to be 
s i g n i f i c a n t l y  g r e a t e r  wh e n  under l e a r n e r  c ontrol rather 
than p r o g r a m  c o n t r o l  (Carapanizzi, 1978).
In the PT t r e a t m e n t ,  wh i l e  stu d e n t s  co uld not con­
trol the r e s p o n s e s  of the t e acher, they could exercise 
a d e g r e e  of c o n t r o l  over the pace and the rate of im p r o v e ­
ment in learning. The d e g r e e  of p r e s e n c e  of locus of 
c o n t r o l  f a c t o r s  seems to be r e f l e c t e d  in the fact that 
CAI held a slight edge w i t h i n  the p o s t t e s t s  (see Table 
1) over PT in f a c i l i t a t i n g  b a s i c  sight word and reading 
p r o c e s s  a c q u i s i t i o n .
An a d d i t i o n a l  e x p l a n a t i o n  of the results concerns 
r e a d i n g  for c o m p r e h e n s i o n .  While the PT treatment in­
c l u d e d  an a s p e c t  of oral r e ading, the CAI system did 
not a b s o l u t e l y  r e q u i r e  it. Peer tutors did not read 
to s t u d e n t s  who co u l d  not grasp the mat e r i a l ,  nor did 
they assist t h e m  in u n d e r s t a n d i n g  it. There is an a l ­
t e r n a t e  v e r s i o n  of the D o l c h  s o f t w a r e  used in this
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p r o g r a m  wh i c h  i n c o r p o r a t e s  a v o i c e  s y n t h e s i z e r  to read the 
w o r d s  and s e n t e n c e s  to the student. Such a system might 
h a v e  shown the CAI t r e a t m e n t  to be s i g n i f i c a n t l y  different 
from PT.
F inally, d u r a t i o n  of the t r e a t m e n t s  t h e mselves might 
have b e e n  too short to show d i f f e r e n c e s  be t w e e n  CAI and 
P T . A t k i n s o n ’s s t u d y  (1966), for example, showed gains' 
in a five m o n t h  period. The small gai n of CAI over PT 
shown in this s t u d y  m i g h t  have i n c r e a s e d  given more time.
The c h i l d r e n  a p p e a r e d  to be more c o m f o r t a b l e  wit h the 
m a c h i n e s  and to be m o v i n g  t h r o u g h  the levels more rapidly 
t o w a r d  the end of the project.
D i s c u s s  i o n , C o n c l u s i o n  ^
W i t h  respect to c o n c l u s i o n  four, that PT appears to 
be more e f f e c t i v e  for low a b i l i t y  s tudents in the acquisition  
of r e a d i n g  p r o c e s s , t h r e e  e x p l a n a t i o n s  are plausible.
1) The low CAI gr o u p  ma y  have been l imited by a ceiling 
effect, since their p r e t e s t  scores were cons i d e r a b l y  
h i g h e r  than the low B a s a l  or low PT (see Comparative 
Mean Tables in appendix). 2) P erhaps the lower achieving 
s t u d e n t s  did not le a r n  the word w h i l e  p r a c t i c i n g  on the 
c o m puter, but s i m p l y  l e a r n e d  the s e q u e n c e  of letters.
T h o u g h  the h i g h e r - a c h i e v i n g  st u d e n t s  were able to read the 
w o r d s  in con text in the CAI t r e a t m e n t ,  the l ower-ability  
c h i l d r e n  found the t a s k  d i f f i c u l t  and often w o u l d  not read 
to their tutors. One ch i l d  was o b s e r v e d  typing in the
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w o r d  " e i g h t "  c o r rectly, but could not read the word when 
asked. The p r o b l e m  might w e l l  have been overcome by the 
i n c o r p o r a t i o n  of the vo ice synthesizer.
Wit h the PT group, each child met wit h his or her 
t e a c h e r  and read the words, both in isol ation and in 
phrases. The teacher helped the ch ild read words he did 
n o t  know, and then the child c o n t i n u e d  to read the words 
in da i l y  t imings un t i l  the w o r d s  were mastered.
3) The third e x p l a n a t i o n  rests on the effect of 
p r a ctice. R e p e t i t i o n  until m a s t e r y  has been well d o c u ­
m e n t e d  as an e f f e c t i v e  re a d i n g  a c q u i s i t i o n  tool (Carnine, 
1976; Chomsky, 1978). A p p a r e n t l y ,  though, these ch i l d ­
ren w e r e  on l y  able to pro c e s s  the w o r d s  in context, as 
they showed no s i g n i f i c a n t  gains w h i l e  reading the words 
in is olation.
D iscus s ion , C o n c l u s i o n s  _5 and
In d i s c u s s i n g  c o n c l u s i o n  n u m b e r  five, that no overall 
d i f f e r e n c e s  were found am o n g  the t r eatment groups in 
s p e l l i n g  a b i l i t y , it b e c o m e s  e vident that the treatments 
w e r e  not s p e c i f i c a l l y  d e s i g n e d  to te ach spelling and 
t h e r e f o r e  there was no indirect d i f f e r e n t i a l  effect or 
s p e l l i n g  effect. A l t h o u g h  CAI, the only treatment with 
an i n c i d e n t a l  s p e l l i n g  c o m p o n e n t  (i.e., high frequency 
wo r d s ,  s e l f - c o r r e c t i o n ,  w h o l e  word appr oach, test-then- 
study method, and 10-15 m i n u t e s  per day practice ( L o o m e r ,
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1978), , it is p o s s i b l e  that the r egular spelling programs
g i v e n  by the c l a s s r o o m  t e a c h e r s  also po s s e s s e d  these 
c o m p o n e n t s .
S e c o n d l y ,  yo u n g  s p e l l e r s  pass t hrough the phonetic 
stage of s p e l l i n g  d u r i n g  the first through third grades 
and do not m o v e  into the o r t h o g r a p h i c  or the mor p h e m i c 
and s y n t a c t i c  stage un t i l  later. Thus most students at 
this stage are l i k e l y  to m a k e  the same types of errors 
(Beers and Beers, 1981). A d d i t i o n a l l y ,  some children need 
t e a c h e r s  to detect and te a c h  to s p elling pattern errors 
in order to see s i m i l a r i t i e s  am ong w o r d s  and be able to 
spell t h e m  (Nolen, 1980).
F i nally, a study of c h i l d r e n  in grades 1-4 given a 
list c o n t a i n i n g  both hi g h  and low f r e q u e n c y  words showed 
that hi g h  f r e q u e n c y  w o r d s  w e r e  spelled cor r e c t l y  twice as 
o f t e n  as low f r e q u e n c y  words (Beers, Beers and Grant, 1977). 
Thus, the p o t e n t i a l  for s p e l l i n g  Dolch words should be 
a p p r o x i m a t e l y  the same no m a t t e r  how the treatment varied.
S u r p r i s i n g l y ,  the B a s a l  did have an effect for males 
in that t r e a t m e n t  gr o u p  (co n c l u s i o n  six). They surpassed 
e i t h e r  sex in any o t h e r  t r e a t m e n t  group, except females 
in CAI. The Ba s a l  a c t u a l l y  had a dep r e s s a n t  effect on 
f e m a l e s ’ s p e l l i n g  a b i l i t y  (see Fig. 9). This finding 
runs c o u n t e r  to the p r e v a i l i n g  r e s e a r c h  and li terature 
r e g a r d i n g  sex d i f f e r e n c e s  and l a n g u a g e  ability (Asher, 1977)
The study d e s i g n  w h i c h  r e s u l t e d  in r e l a t i v e l y  small
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cells could have p r o d u c e d  the result. P erhaps the males 
in the ba s a l  p r o g r a m  were m o r e  r e c e p t i v e  to a wider v ariety  
of w o r d s  and thus i n t u i t i v e l y  d e v e l o p e d  more spelling 
s t r a t e g i e s  than w e r e  s t u d e n t s  in other t r eatment groups. 
M o v e o v e r ,  the time spent on CAI and PT may have part ially 
i n h i b i t e d  the s p o n t a n e o u s  d e v e l o p m e n t  of spelling s t r a t e ­
gies for females. As this f inding is c e r t a i n l y  not c o n ­
clusive, further r e s e a r c h  is i n d i c a t e d  as to the effects 
of basais, CAI and PT on s p e l l i n g  a b i l i t i e s  of males and 
f e m a l e s .
I M P L I C A T I O N S  FOR F U R T H E R  R E S E A R C H
In a d d i t i o n  to the s p e l l i n g  r e s e a r c h  no t e d  above,
1) a d d i t i o n a l  s t u d i e s  are i n d i c a t e d  in spell ing 
co m p e t e n c e  as an i n d i r e c t  result of other 
l a n g u a g e - r e l a t e d  activités.
2) CAI s tudies over s e v e r a l  m o n t h s  appe ar to be 
des i r a b l e .
3) CAI st u d i e s  in r e a d i n g  us i n g  voice synthesizers 
should pr o v e  suc c e s s f u l .
4) S u p p l e m e n t a l  p r o g r a m s  w i t h  c o d e - e m p h a s i s  basal 
series sh o u l d  be exam ined.
5) M u c h  w o r k  n e e d s  to be done in s oftware e v a l u a ­
tion, not on l y  in i s o lation, but in c o n j unction 
w i t h  other i n s t r u c t i o n a l  mat e r i a l s .
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I M P L I C A T I O N S  FOR T E A C H I N G
In a d d i t i o n  to the r e s u l t s  re p o r t e d  in the study, 
the T e a c h e r  Quest i o n n a i r e  (based on a 93% return) i n d i ­
cated that :
1) The c h i l d r e n  e n j o y e d  the CAI p r o g r a m  more than 
the PT, but li k e d  the PT more than the Basal.
2) The i n t r o d u c t i o n  of the PT and CAI treatments 
did not u n d u l y  d i s t u r b  the regular c l a s s r o o m  
p r o c e d u r e .
3) The t e a c h e r s  w o u l d  con t i n u e  to use CAI and PT 
as ba sal s u p p l e m e n t s  after the study had ended.
4) The i n c r e a s e  in sight word a c q u i s i t i o n  in their 
s t udents a p p e a r e d  to be sli g h t l y  more p o s i t i v e l y  
c o r r e l a t e d  w i t h  CAI than P T .
This study has fu r t h e r  s u b s t a n t i a t e d  the assertions  
that re a d i n g  i n s t r u c t i o n  can be s i g n i f i c a n t l y  improved 
by s u p p l e m e n t i n g  the ba s a l  program. It also further s u p ­
ports the use of CAI as an i n s t r u c t i o n a l  tool and e s t a b ­
l i s h e s  the v a l i d i t y  of P r e c i s i o n  T e aching for sight words 
when used in c o n j u n c t i o n  with a m e a n i n g - b a s e d  basal 
series in the p r i m a r y  grades.
For school d i s t r i c t s  w h i c h  cannot p r e s e n t l y  affo rd 
c o m p u t e r s  in ev ery c l a s s r o o m ,  m a k i n g  those it does have 
a v a i l a b l e  to b e g i n n i n g  r e a d i n g  classes is c e r t a i n l y  in ­
di c a t e d .  For s c h o o l s  w i t h o u t  c o m p u t e r s  at all, PT as
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 4 4 -
a s u p p l e m e n t  to e a r l y  r e a d i n g  i n s t r u c t i o n  a ppears to 
be a v i a b l e  a l t e r n a t i v e .
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COMPUTER INSTRUCTION SAMPLE
THIRD GRADE*
I WILL CALL YOU TODAY IF I CAN. 
I GOT UP TODAY AT SEVEN.
MAY I KEEP IT?
WE WILL KEEP THIS ONE.
THERE ARE SIX OF US HERE. 
ALL SIX OF THEM WANT TO GO.
IT IS HOT TODAY 
IT IS TOO HOT TO PLAY
WE WILL RIDE TOGETHER IF WE CAN 
WE WILL PLAY TOGETHER TODAY.
HELP ME CLEAN THE HOUSE. 
DID YOU CLEAN IN HERE?
I CAN DRAW A TREE. 
WILL YOU DRAW MY CAT?
I WILL SHOW IT TO YOU 
PLEASE SHOW ME AGAIN.
9 DO NOT FALL DOWN.
IF I FALL I WILL HURT MYSELF.
10 I GOT UP AT SEVEN.
WE GOT TO READ TODAY.
11 WE SHALL BE BACK SOON. 
I SHALL GO NOW.
12 THIS IS MY OWN BIKE.
DO YOU OWN A CAR?
13 I AM SEVEN TODAY.
ALL SEVEN OF US WILL GO TOGETHER.
14 PLEASE TRY TO FIND IT.
I WILL TRY TO READ THIS.
15 WE WILL GROW A TREE.
WILL I GROW SOON?
(Underlined words disappear from the computer screen. The 
child must then re-enter them by typing.)
* This sample is from the third grade level. Other programs, from 
pre-primer through grade three, follow the same format.
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Basal Students CAI Students PT Students
Total 25 28 27
Male 16 15 17
Female 9 13 10
Low Ability 
Male & Female 6 7 12
Avg/High Ability 
Male & Female 19 21 15
Low Ability 
Males 3 4 8
Low Ability 
Females 3 3 4
Avg/High Ability 
Males 13 11 9
Avg/High Ability 
Females 6 10 6
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Comparative Mean Tables (Raw Data) 
Table 5 - Dolch x Ability
—4 7 —
Basal
Lo Pre
22.67
Lo Post
26.00
Avg/Hi Pre 
50.84
Avg/Hi Post 
60.89
GAI 26.86 38.71 46.95 72.14
PT 18.42 31.17 51.33 68.93
Table 6 - Dolch x Sex
Basai
Maie Pre
41.06
Maie Post
47.56
Female Pre
49.44
Female Post
61.33
CAI 38.33 54.13 46.08 74.92
PT 31.29 45.65 45.90 63.20
Table 7 - Maze x Ability
Lo Pre Lo Post Avg/Hi Post
76.05Basal 53.33 56.67 82.63
81.29 96.9075.71 86.43CAI
78.67 86.0046 .67 75.00PT
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Table 8 - Maze x Sex
Basal
Male Pre
64.38
Male Post
68.50
Female Pre
81.67
Female Post
65.33
CAI 82.00 66.33 77.46 76.62
PT 54.12 53.82 82.00 64.40
Table 2  - Spelling x Ability
Basal
Lo Pre
46.00
Lo Post
53.33
Avg/Hi Pre 
62.00
Avg/Hi Post 
71.79
CAI 50.71 62.43 64.48 74.00
PT 33.00 42.25 67.73 70.13
Table 10 - Spelling x Sex
Female PostMale Post Female PreMale Pre
65.3368.8968.50Basal 52.13
76.6264.3166.3358.20CAI
64.4054.8053.8250.82PT
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DOLCH BASIC WORD LIST 
As Graded by the University of Wisconsin Reading Clinic
PRE-PRIMER PRIMER FIRST GRADE
1. a 1. all 1. after
2. and 2. am 2. again
3. away 3. are 3. an
4. big 4. at 4. any
5. blue 5. ate 5. as
6. can 6. be 6. ask
7. come 7. black 7. by
8. down 8. brown 8. could
9. find 9. but 9. every
10. for 10. came 10. fly
11. funny 11. did 11. from
12. go 12. do 12. give
13. help 13. eat 13. going
14. here 14. four 14. had
15. I 15. get 15. has
16. in 16. good 16. her
17. is 17. have 17. him
18. it 18. he 18. his
19. jump 19. into 19. how
20. little 20. like 20. just
21. make 21. must 21. know
22. me 22. new 22. let
23. my 23. no 23. live
24. not 24. now 24. may
25. one 25. on 25. of
26. play 26. our 26. old
27. look 27. out 27. once
28. red 28. please 28. open
29. run 29. pretty 29. over
30. said 30. ran 30. put
31. see 31. ride 31. round
32. the 32. saw 32. some
33. three 33. say 33. stop
34. to 34. she 34. take
35. two 35. so 35. thank
36. up 36. soon 36. them
37. we 37. that 37. then
38. there 38. there 38. think
39. you 39. they 39. walk
40. where 40. this 40. were
41. too 41. when
42.
43.
44.
45.
46.
47.
48.
under
want
was
well
went
what
white
49.
50.
51.
who
will
with
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SECOND GRADE THIRD GRADE
1. always 1. about
2. around 2. better
3. because 3. bring
4. been 4. carry
5. before 5. clean
6 . best 6. cut
7. both 7. done
8. buy 8. draw
9. call 9. drink
10. cold 10. eight
11. does 11. fall
12. don't 12. far
13. fast 13. full
14. first 14. got
15. five 15. grow
16. found 16. hold
17. gave 17. hot
18. goes 18. hurt
19. green 19. if
20. its 20. keep
21. made 21. kind
22. many 22. laugh
23. off 23. light
24. or 24. long
25. pull 25. much
26. read 26. myself
27. right 27. never
28. sing 28. only
29. sit 29. own
30. sleep 30. pick
31. tell 31. seven
32. their 32. shall
33. these 33. show
34. those 34. six
35. upon 35. small
36. us 36. start
37. use 37. ten
38. very 38. today
39. wash 39. together
40. which 40. try
41. why 41. warm
42. wish
43. work
44. would
45. write
46. your
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
“ 51-
Dear Parent:
We have just completed the computer research project at Lolo School. 
We measured the children's oral reading ability, silent reading 
ability and spelling ability before the program began and also after 
it ended.
Here's what we found :
The children who participated in the regular reading 
program increased 8% *
Those who received PT instruction ^  addition to the 
regular reading program increased 15% *
Those children who were asked to read 10 minutes per
day at the computer addition to their regular
reading program increased 22% *
We are very excited about the results of this program. Not only did 
your child learn to read better, we now know that a computer and the 
precision teaching approach in addition to the regular program will 
help all children to learn to read. In addition, most of the 
children thought the program was not tedious learning at all, but 
great fun!
Thank you for allowing your child to participate.
* raw gain only
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General Instructions to Teachers
1. Only those children in the computer group should use the Dolch 
computer program. All others should use math computer programs.
2. All children may use any of the off-line materials (cards, work­
book pages, games).
3. Please try to re-schedule absentees and others who missed their 
regular Dolch PT or Dolch computer programs. (Math PT or math 
computer make-ups are not required.)
4. Only one child should be at the computer at a time during the 
Dolch period. Your tutors will help monitor. If other children 
consistently "tell the answer" to the child working at the com­
puter, the final results of the study may not be accurate.
5. If your tutor does not arrive at the proper time, let Rhonda know. 
She’ll send an alternate.
TREATMENT OUTLINES
Computer Group;
1. Schedule these students so that they have a definite 10-minute 
period every day to work at the computer. Enter their names and 
reading level on the program manager (I'll help, if you wish).
2. Let the tutors know which students they will be assisting.
3. If the children finish the computer loop before 10 minutes elapse, 
the tutors should have them work on the off-line materials, based 
on their working level, during the remainder of the 10-minute 
period.
4. Second and third grade children in the computer group will be 
coming to the first-grade rooms according to established 
schedules.
5. Have the tutors note the children they assist, the beginning and 
ending times for each child and any exceptions (absentees, machine 
difficulties, etc.) on the Data Treatment Form.
5. Please use 10 minutes of your math period each day to have all
children work on PT math drills. The 10 minutes should include 
a one-minute timing, plus verbal practice drills, flash cards, 
math games or any other reinforcement exercises —  based on the 
one minute timing sheet you are using.
PT Groups
1. Work with these children separately from the regular basal groups.
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2. Listen to each child read the Dolch words for one minute, then 
the Dolch phrases for one minute. While one child is reading, 
have the others work on off-line materials based on the word or 
words they mis-read the day before,
3. You may wish to have these children chart their daily progress.
4. Note any exceptions on the Data Treatment Form.
5. Allow this group of children to work with math on the computer 
at least 10 minutes at some time during the rest of the day.
(No need to record those periods on the Data Form, though.)
6. Second and third grade children working on Dolch with PT should 
report to Linda's room at 1:45 daily. Their math computer time 
is on the schedule attached.
Basal Group;
1. Work with these children in their regular groups. No charting 
or recording is necessary for them.
2. Allow all the first grade basal readers a 10-minute math period 
on the computer some other time in the day. Second and third 
graders need not do this. Since all the first graders are in 
the same room, it is only fair that they all have a chance to 
use the computer.
Have fun!! Don't panic! All types of deviations are correctable. 
If you have any questions or suggestions before or during the 
program, be sure to let me know.
Thanks so much for your cooperation!
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Directions for administering the pre-test and completing the pre­
test data form:
1. List the reading teacher's name and today's date at the top.
2. Call each student up individually.
3. List the student's name and the initials (or last name) of his/ 
her homeroom teacher on the first available line.
4. The number at the top of the word list page indicates the reading 
level of the test:
1 - pre-primer 4 - second grade
2 - primer 5 - third grade
3 - first grade
5. Keep a set of the test for your notes and give a clear copy to 
the student to read.
6. Have the child begin reading the pre-primer list unless you are 
sure he is competent at a higher level.
7. If he pauses for more than 5 seconds, tell him the word and count 
it as an error.
8. If he misreads a word and immediately self-corrects, do not count 
as an error.
9. Record the number of errors he made on each list that he reads 
beside his name.
10. As soon as the child misses 5 words on a list, stop the testing.
11. Sign your name on the back of the pre-test data form.
12. If you have any questions during the testing, feel free to ask!
Thank you for your help!!
Sam Hollingsworth
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here
funny
down
blue
?
and
you
up
three
said
look
not
make
it
I
go
find
can
away
where
we
to
see
red
one
me
jump
in
help
for
come
big
a
yes
two
the
run
play
my
little
is
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now
must
he
get
do
but
be
are
with
white
well
under
there
so
ride
please
on
new
into
good
eat
came
black
at
all
who
went
want
they
soon
saw
pretty
our
no
like
have
four
did
brown
ate
am
will
what
was
too
that
she
ran
this
say
out
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old
l i v e
just
him
had
from
could
as
again
were
then
take
round
open
of
let
how
her
going
fly
by
an
after
walk
them
stop
put
over
know
any
his
when
some
once
think
may
ask
thank
every
has
give
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green
many
pull
sing
tell
those
use
which
work
your
because
buy
does
first
goes
made
or
right
sleep
these
us
wash
wish
write
around
before
both
cold
fast
gave
would
always
five
been
why
best
its
call
don’t
upon
read
very
their
sit
off
found
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laugh better ten
much clean show
only draw pick
seven fall never
if got long
hold hot kind
full keep hurt
eight light grow
done myself far
carry own drink
about shall cut
six small bring
today together warm
try yellow start
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T.ücIum
1 « r see i3 do‘;{*
( I i I ( f Î t iï w zi y r LI i"t f t y /
Z, '•<«:■' can for i,ho ball.
< 1. i111 c ,make, 1 "»oII)
"I. May go with my mot It or I'
( iIt, i , to )
1 « The ball is green,
(not,one,and)
5. I can and play.
(red,run,yea)
6. This is red.
(in,see,one)
7. Here is funny cat.
(three,the,to)
3. I see big dog.
(and,3,1)
9» Here is blue ball.
(my,me,it) •
in. You can , and run here.
(find,blue,Jump)
11. I , "cone here !"
( s e e, w h e r e, a 3 i d )
If. The can is little.
(rod,run,three)
I?. i. s ny Mother?
(we,where,for)
IT. Are my cat?
(you,yea,in)
1.5. Can 1 in titere?
(there,go,two)
16, Can we daddy?
( t h e r e, t h e, f i n d )
17. C o Me her e .
( 1 a,in,i t )
1C. Jump there.
(down,the,find >
17. Cone and see the funny dog.( ÎI e1p,h cro,where)
. 'litern is f
Level 1
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t. We wnnt i.':)
( isr f a 11, we 11 )
We will qo and see the go.:i 1.
(soon,good,so)
3 « My I'lat is lit lie-*
(no,into,too)
4. You Must this now.
(did,no,do)
5. That is a cake.
C pretty,p lease,they)
6> I to go now,
(new,have,under >
7, I to ride in the car,
(did,want,what)
8» Can come with me?
(find,he,say)
9. That was a Junp,
(soon,out,good)
10, What „ you say?
(did,r ids,white)
11, The ball is new,
(b u t,there,brown)
17, Will you go now?
(pr e 11y, p 1 eas», tliis)
13, That Man funny,
( f Di.ir , white, was )
11. I saw there was to see.
( no, wluit, wil 1 )
15. Who will this birthday cake?
(he,ate,eat)
16. This is black car,
C o u r ,out,ran)
17, I here to play,
(at,on,an)
18, You bo good in the house.
(1 ike,MUst,into)
19, There are fish in there.
(no,on,do)
20. We you run,
(say, saw, soon) ’I-evel 2
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1. X know to cpcri ! i,o Lu;/.:<
(hr;,j,how,her >
Fly the oirpl 
( sgo :i n , gciinq , over y >
so ^ c;;n see you,
3. Plei3-*e li:i. m !
( so no, stop , c o I.: I d )
4. The shoe wr.s too little.
(know,give,Just)
5. Please her play a game witii us.
(let,put,live)
6. I will run, and
( them, t.ake, then )
I will walk,
7. I play with rty duck 
(nay,think,every)
day.
8. The cow is the barn.
(by,of,fly)
9, You can stop I do.
< walk,then,when)
10. I to school every day.
(op en,walk,g i ve)
11. I will give sone money.
(hin,hi5,had)
12. My sister is away.
< five,after,going)
13. Give the last t.i t ten.
( t h e n , then , thank. >
14. her to cone to your party, 
(ask,33,any)
15. friend found a pony.
(how, has, ili 3)
1 6 . Ball GO."13, birds a n d  airplanes
(by fly,Msy)
17. Put the cak.o in a
C c a u 1 d, t I I i ri , r a u r. d )
pan.
10, T11 e i] o g a t c h t h e c a t,
( M3'i, any , w 11<. )
17. Did you bring me toys?
(an,of ter,any)
20. Please ne to the zoo.
f  I b . ' . r - ! '  ,  i . a k . l v ' ,  t i e r  ) . Level 3
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Tïf "i ciier
1.. Tt, i too to pi.oy.
C ciiîl 1, p"’. 1 > >'0l <:i )
?.. I 55 0 going to in riy Uod.
( s .1. ec!|:' t f OI..II I'.) » a >•' oI,ind )
3. Tell Me the v ai,n f all s ,
(wh i ch,why,would)
4 « Where is new house?
(those,tell,their)
5. You say that.
( a l w a  y s , s r  o u r id,  g r e e  n )
6. What is name?
(sit,its,don't)
7. I I had a pony.
(stop,take,wish)
8. What your horse eat?
(goes' ,  d oe s .  Many)
9. She -will this for a penny.
(buy,been,why)
10. I will the car for you.
(write,off,wash)
11. I have games to play.
(many,very,always)
12. I your coat on the bus.
( f i r s t, f o u Pi d , w o i,' 1 d )
13. This ir. My party.
( f i V e, f i r s t, s 1 (.■ a p )
We can go by car 
(or,use,us)
bus,
15. '.Iau build a, train?
( wo1.11 d,M6d , cold)
16. ca w s ea t g ra ss.
( t e 11, r i g î i t, t o s e )
17. he the kite fly.
( g a V e, m a d e, b e e n )
18. We saw TV shows at hone,
(five,call,3ing)
17. Don't its tail.
(tel 1.pul 1,both)
V), H svo y '.P.I on the "ire true t.?
( b o e n ,  f o r e , h, c a u  so )
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-65-
T o G cher L'.:,
1. Me wi .11 «30 bu the zoo if h.:- can.
f s f io  3. l  > bO' i r . y , c a r  r  y >
2. We always eat b o r sosvoù.
( af'is .11 f own f i 3
3. My I) i g sister en ci I p lay .
(together,yellow,myself)
4. I SM going to and color a kitten,
< dr aw,dr ink,sha11)
5. Try not to down on the ice,
C fMl11f a11,shsl1)
6. I have my bat and ball,
(if,ten,own)
7. I will to hurry,
(try,far,only)
0, I like to blue, red and yellow flowers,
( 1 a u g 'h, g r o w, s e v e n )
9, The book is beer, and bears,
( 1 i g h t, y e 1.1 o w , a b o u t )
10, I want a cold of water,
( d r i nk ,draw,wa i- ri >
11, I have ' due! .a in cage,
(if,ten,keep)
12, I sang a very aong,
( 1 o I'l g,never, b r i n g )
13, I myself in the race,
(hot)today,nurt)
1", There is a in the window,
(1Æug! 1,1ight,corry)
I S .  I caii ride the ftoi-se by 
( myself , tog r tiier , draw )
1 / , ,  S h e  i s  t o  all animals ,
(keep f hold, I- ind)
17. How can the rocket go?
(fa 11,never,for)
1C. Please the game over «
( SMC 1 1 , s t a r  t , s e v e n )
19. It is too for ;r co;)!,.
( warm , I'ir ei-i, .i! out )
71, This h- 'Use is '•ijo f'cr ■:) !' u::.,
< much . '.'h 1 . ) 1 ) Leve]_ 5
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Spelling List
Please administer this test by reading the words in isolation. Wait 
15-20 seconds, then continue to the next word.
Mark any words wrong that are spelled incorrectly and/or are 
unreadable.
Thanks !
1. big
2. find
3. it
4. make
5. not
6. came
7. did
8. ran
9. ride
10. what
11. give
12. him
13. just
14. let
15. then
16. been
17. first
18. green
19. sit
20. wash
21. about
22. draw
23. fall
24. got
25. laugh
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name;
funny con look come
The f u y dog con com e.
1 ••..• vi ■; 1 f ind you.
1 con 1 K for you.
You con A i n»*• III#
Come in here.
It can not up here .
See my 
W e -------
cor.
go there .
funny con look come
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Permission Form
To the parent(s)/guardian(s) of
Lolo School and the University of Montana are beginning a 
research program involving the use of computers in the teaching of 
reading. Your child has been selected to participate, with your 
permission.
During the project (which should last a total of 8 - 10 weeks) , 
your child will be taught how to use a computer to do reading drills, 
play games and work mathematical problems.
For four of those weeks, we will monitor your child's progress 
in reading while practicing with the computer, along with his/her 
regular classroom instruction. Work with the computer will last 
approximately ten minutes per day. The activities of this project 
are the same as those to be found in most regular classrooms.
At the end of the project, we will compare the achievement 
scores of the computer-assisted group with a group who received 
reading instruction from the teacher. We will look at the results 
to see whether computers are beneficial in this type of instruction. 
We will then notify you of the results and answer any questions you 
may have about them.
Your child's scores will not be reported individually, but as 
a group to insure complete privacy. Names will not be disclosed.
The benefits of this project to your child range from the excitement 
of learning to use a computer, to increasing reading skills during 
the project.
You are free to withdraw your consent for your child to parti­
cipate at any time.
If you have any questions regarding this program, please note 
them on the back of this form, or feel free to call or visit your 
child's teacher.
Please indicate one response :
I give permission for my child ____ _____________________________________
to participate in the reading research project at Lolo School.
Signature Date
My Child __________________________  -__________may not participate
in the reading research project at Lolo School.
Signature Date
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PRE-TEST DATA
Teacher Date Administered
STUDENT ERRORS
pre-primer primer level 1 ' level 2 level 3
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PT SAMPLE DRILL * 
Instructions; Read as many words as you can in one minute.
how when round live
again walk may know
stop him any could
just going take an
let them think over
then ask some after
every his over any
by fly old from
Now read as many phrases as you can in one minute.
open the box give him some I know how
fly the airplane is going away the old tree
please stop him ask her to over the hill
just too little they all can he had the
let her play it may catch I am going
then I will bring me any after the game
play every day take me to I like her
* First grade level. Other lists were used for all levels, pre- 
primer through grade three.
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TCACI'ICR QUESTIONNAIRE
(Circles numbers are the mean scores for each question. 14 out of 15 teachers 
responded.)
Pl'-'ase take a few Mciments to fill out this questionnaire reoarding Liu:- coi'-iiju 1er 
research project. Your name is not required. Please return the conplLted fo.-n 
to the box located in the Teacher's Lounge. IItank you.
1. Did you feel positively about PT before the project began?
Circle one choice
^ 2 "3
strongly agree somewhat no opinion/ somewhat disagree strongly
agree agree not applicable disagree disagree
to me
2. Did you feel positively about CAI before the project began?
Circle one choice
3 Z / O ’ 0 -1 -2 -3
strongly agree somewhat no opinion/ somewhat disagree strongly
agree agree not applicable disagree disagree
to me
3. Did you feel your training in CAI was adequate?
Circle one choice
3 2 1 Ü -1 -2 -3
strongly agree somewhat no opinion/ somewhat dis..,grec! stroi'igly
agree agree not applicable disagree disagree
to me
4. Did you feel your students' training time in C A I  was adequate?
C i r c 1 e o n o c h i . e
3 ? ( l ^  1 0 -:i -2 -3
strongly agree somewL.nt no opinion/ soi-icuiiat disagree .A rcngly
agree agree not spp 1 icat,'le disagree disagree
t o  m e
5 . Did you f e e l  your treining in P T  was adequate?
Circle one choice
3 2 I.) -i -2 J
strongly agree somcwiia t iu„, op i nioi'i/ soriCWiiat dis-.ji'Le a t r ongi y
■igree agree no', .. ,p 1 i cab le disagree d,. ■cg.'-O
' u mo
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(5. Do you frol the software was useful J.i'iStruct.i.orially? 
Circle one choice
3 2 A.3) 1 0 -1
strongly agree some what no opinion/ sonewhat disagree* stvongJ.y
agree agree not applicable disagree disagree
to Me
7. Did you see any noticable i M p r o v e m e n t s  in your s i ght word dei'icieiit 
students?
Circle one choice
3 2 ( p  0 - 1 - 2  -3
strongly agree somewhat no opinion/ somewhat disagree strongly
agree agree not applicable disagree disagree
to he
8. If the answer to question #7 was positive, would you attribute tho growLi: to 
CAI?
Circle one choice
3 2 /TTl) 1 0 -1 -2 -3
strongly agree somewhat no opinion/ aowewh.-i t disagr s trong^y i
.agree agree not applicable disagroo dis..,.̂, . .
to he I
9. If the answer to que p Lion *7 was positive, wou.l. d you o Ltr ibo L.' the g, „o
PT?
Circle one chnico
3 2 1 0 -1 2 -3
strongly agree somewhat no opinion/ sonowlr:L disagree stroir:.i_;
agree agree not applicable di yagroo ui y.Jgr
t o M e
1(1. If the answer to question II-7 was positive, wouj.c. you attribute- the g. -.w-Lri 
to the basal program?
Circle one choice
3 2 1 Æ  Ü -1 -2 -3
strongly agree somewhat no opinion/ sonewh-st disagree s Lrou _,iy
.-.■>9 m e  agree n':)t applicable di sag roc- ui s;:. -v:.
to MO
11. Tp ■!,:*« answer i-c ■:pi'*stxon I: WoS pos tiivu, uou.iu you at t. xb-u to Lis.' g.  u
t o -a ’ . I l r i n f 1 ’.i e n r: e a ?
C.ircl'- "i-,n cihou:;:-’
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■it.rongly agree orne what r.o opinion/ uonewhat disagree str o:,gly
agree agree not appl i::8ble disagree disagree
to MO
12, Did the children seen to enjoy the CAI program?
Circle one choice
3 1 0 -1 -2 -3
strongly agree somewhat no opinion/ somewhat disagree strongly
agree agree not applicable disagree disagree
to me
13. Did the children seem to enjoy the PT program?
Circle one choice
3 2 i/Ta) 0 -t -2 -3
strongly agree somewhat no opinion/ somewhat disagree strongly
agree agree not applicable disagree disagree
to we
14. Was the researcher helpful?
C i r c1e one choice
< ^ 2  1 0 -1 -Z 3
strongly agree somewhat no opinion/ somewhat disagree - strci.gly
agree agree net applicable disagree disd,es
to we
15. Although the program way !isve represented s change in classroom routinc. 
would you agree that the project did not adversely a''feet your class?
Circle one choice
3 1 0 -I -2 "3
strongly agree somewhat no op in ion/ someuiiat o'i sag." strung.;, y
agree agree not applicable disagree disau;uu
to me
Ilf). "oi.ild you use CAT as part of your cla'ssroon reading prog.'cm a g a in?
C i r c l e  o n e  clioice
3 (£) 1 fl ■■!. -2
strong'' y a g r e e  so,lewh'st n,t '..p i n i o n /  .. sui-wi ,at d,.,g .' cu .s t r .,:i_
a*;,I'f., ciyT'c(i.' r'l.'jt . pj". 1 ;u-v".u Ir." ûi C".j .̂ -
to l..)
17. n  , ' ■.,..->•,1 i.i I .  r T  1- ; p a r  t e "y SL r c i s i 0 , •., r C w d . . . , y p. e g , ' . s i n T
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uircle one* choice
3 (0)7 1 " -1 -2 -3
strongly agree somewhat no opinion/ somewhat disagree strongly 
agree agree not applicable disagree disagree
to Me
18* Do you feel the tutors benefited from their involvement in-the program? 
Circle one choice
3 2 1 Û -1 -2 •3
strongly agree somewhat no opinion/ somewhat disagree strongly
agree agree not applicable disagree disagree
to me
19. Do you feel the school benefited from the program?
Circle one choice
3 2 /̂ 7t ) 1 0 -1 "2 -3
strongly agree somewhat no opinion/ somewhat disagree strongly 
agree agree not applicable disagree disagree
to me
20 Please add any additional comments including suggestions or changes in the 
program itself, in the Dolch software, or in the training session.
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Teacher's Manual, Software Package (forward)
The Dolch Sightword Acquisition Program is designed for teaching
the 220 sightwords on the Dolch list using a microcomputer. The
package consists of two computer programs and a set of printed
materials for classroom use.
The first computer program is a keyboard tutorial designed to
familiarize young children with the Apple II keyboard. The tutorial
is self-prompting and should be used in conjunction with teacher or
peer group assistance. The tutorial covers the following;
letters: C,A,T,H,E,N,D,I,G,B,0,X,U,P and the letters in the
users name.
numbers: 1,2,7,0.
special keys: RETURN, SPACE BAR, SHIFT, +, =, -.
In pilot testing, 8th grade students were trained in one day to use 
the keyboard tutorial. They in turn helped 1st grade students learn 
the keyboard using the program. All of the 1st grade students learned 
within one week using this tutorial.
The sightword acquisition program consists of 220 Dolch words 
presented initially in context. The words are broken into five grade 
levels of approximately 40 words each. The grade levels relate to 
the difficulty of the words and are identified as follows: 
level 1 pre-primer
level 2 primer
level 3 1st Grade
level 4 2nd Grade
level 5 3rd Grade
Each level is further subdivided into 4 "subcomponent" tutorial 
"parts" with mastery tests following each.
A pupil may be started at any level. The initial level will be 
determined by the teacher after administering an oral Dolch test.
The main function of the computer is to display target sight 
words on the screen in various contexts. The word is flashed and 
then removed from the screen and the pupil is asked to type the word 
back into a configurated target using the keyboard. Each student will 
require about ten minutes to complete a "subcomponent" (part) tutorial,
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This gives the student time to work with at least 10 words. The 
computer will also present mastery tests to students after they have 
passed through each 10 word "subcomponent" (part) level in the list. 
The program is therefore able to keep track of the students ' progress 
and the words they are having trouble with on an individual basis.
The program also presents those words missed on the first try on each 
tutorial segment the next time a pupil comes to the computer and 
before the mastery test is given.
The seatwork materials include worksheet sets and flash cards. 
The worksheets are packaged in sets according to level. Each level 
is color-coded for easy identification. Two sets of flash cards are 
also included with the target words printed on them.
One set is printed with normal characters for quick oral 
identification, the other set is printed using a traceable "ghost" 
character set for matching and writing activities. The cards are 
also color-coded by grade level using the same colors as the 
worksheets.
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t r e a t m e n t  DATA FORM
Date Teacher Researcher
Student Treatment Form Starting Time Ending Time
OBSERVATIONS AND COMMENTS
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-79-
B I B L I 0 G R A P H Y
Asher, Steven R. "Sex Differences in Reading Achievement." Reading 
Education Report Number Two. Champaign, 111.; Center for the 
Study of Reading, University of Illinois, 1977.
Atkinson, Richard C. and Fletcher, John D. "Teaching Children to 
Read with a Computer." The Reading Teacher, XXV (January.
1972), 319-27.
Atkinson, R. C. and Hansen, D. "Computer-Assisted Instruction in 
Initial Reading: The Stanford Project." Reading Research
Quarterly, II (1966), 5-25.
Baker, F. B. "Computer-Based Instruction Management Systems: A
First Look." Review of Educational Research, XLI (1971),
41-70.
Baker, F. B. "Computers and the Classroom." University Education 
Quarterly (Summer, 1978), 13-19.
Baker, J. C. The Computer in the School. Bloomington, Ind.: Phi
Delta Kappan Educational Foundation, 1975.
Barr, Rebecca C. "Instructional Pace Differences and Their Effect 
on Reading Acquisition." Reading Research Quarterly, IX 
(1973-74), 526, 554.
Beard, M. Computer-Assisted Instruction : The Best of ERIC, 1973
May, 1976. Palo Alto, Calif.: Stanford University, 1976.
Beers, Carol Strickland and Beers, James Wheelock. "Three Assumptions 
About Learning to Spell." Language Arts, LVIII( Say, 1981), 
573-80.
Beers, J . ; Beers, C . ; and Grant, K. "The Logic Behind Children’s 
Spelling." Elementary School Journal ’77, (1977), 238-42.
Blanchard, Jay S. "Computer-Assisted Instruction in Today's Reading 
Classrooms." Journal of Reading, XXIII (February, 1980),
430-34.
Bond, Guy L. and Dykstra, Robert. "The Cooperative Research Program 
in First-Grade Reading Instruction." Reading Research 
Quarterly, II (Summer, 1967), 5-142.
Boyd, Gertrude A. and Talbert, E. Gene. Spelling in the Elementary
School. Columbus, Ohio: Charles E. Merrill Publishing Company,
1971.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
— 8 0 —
Boyson, Vicki A. "Interactive Computer Simulation of Reading Skill 
Weaknesses." Journal of Computer-Based Instruction, X 
(Febrary, 1979), 45-49.
Brent, George; Arnold, Mary; and Du Ross, Barbara. "Urban Appli­
cations of Precision Teaching to Reading." Reading Improve­
ment, XV (Fall, 1978), 190-202.
Bunderson, C. Victor and Gaust, Gerald W. "Programmed and Computer- 
Assisted Instruction." The Psychology of Teaching Methods. 
Edited by N. L. Gage. 75th Yearbook of the National Society 
for the Study of Education. Chicago: University of Chicago
Press (1976), 44-90.
Campanizzi, J . A. "Effects of Locus of Control and Provision of
Overviews in a CAI Sequence." AEDS Journal. XII (Fall. 1978), 
21-30.
Campbell, D. T. and Stanley, J. D. Experimental and Quasi-Experi- 
mental Designs for Research. Chicago: Rand McNally, 1971.
Camine, D. W. "Correction Effects on Academic Performance During 
Small Group Instruction." Technical Report 1976-1. Appendix 
2= Formative Research Studies. Edited by W. C. Becker and S. 
Englemann. Eugene, Ore.: University of Oregon, Follow Through
Project, April, 1976.
Gamine, Douglas and Silbert, Jerry, direct instruction reading.
Columbus, Ohio: Charles E. Merrill Publishing Company, 1979.
Carver, Ronald P. and Hoffman, James V. "The Effect of Practice 
Through Repeated Reading on Gain in Reading Ability using a 
Computer-Based Instructional System." Reading Research Quar­
terly. XVI (1981), 374-90.
Chomsky, Carol. "When You Still Can;t Read in Third Grade: After
Decoding, What?" What Research Has to Say About Reading 
Instruct ion. Edited by S. J. Samuels. Newark, Del.: Inter­
national Reading Association (1978), 13-30.
Clemson, Barry. "Harnessing the Computer in Educational Management." 
Journal of Educational Administration, XVIII( July, 1980), 
98-113.
Cohen, M. A. and Martin, G. L. "Applying Precision Teaching to 
Academic Assessment." Teaching Exceptional Children, III 
(1971) .
Dieterich, Thomas ; Freeman, Cecilia; and Griffin, Peg. Assessing 
Comprehension in ^  School Setting. Arlington, Va.: Center
for Applied Linguistics, June, 1978.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
“ 81 —
Dolch, E. W. Dolch Basic Sight Word Test. Champaign, 111.; Gerrard 
Publishing Company, 1939.
Ekwall, Eldon K. Diagnosis and Remediation of the Disabled Reader. 
Boston: Allyn and Bacon, 1976.
Fry, E. Programmed Instruction and Automation in 'Beginning Reading. 
Paper presented at the International Reading Association, 
Seattle, Wash., May, 1967.
Goodman, Kenneth S. "Reading: A Psychololinguistic Guessing Game."
Journal of the Reading Specialist, VI (May, 1967), 126-35.
Guthrie, John T. "The Maze Technique to Assess, Monitor Reading
Comprehension." The Reading Teacher, XXVIII (November, 1974), 
161-68.
Harris, Albert J. and Jacobson, Milton D. Basic Elementary Reading 
Vocabularies. London: Macmillan Publishing Company, 1972.
Harris, Albert J. and Sipay, Edward R. How To Increase Reading 
Ability. New York: Longman, 1975.
Henney, Maribeth and Boysen, Vicki. "The Effect of Computer Simu­
lation Training on Ability to Administer an IKE." Journal 
of Educational Research, LXXII (May-June, 1979 J 265-70.
Heuer, Randy. "Reading Comprehension for the Sol-20." Creative 
Computing, VI (April, 1980), 36-39.
Hickey, A. E. Research Guidelines for Compu t e r-As sisted Instruc­
tion. Newburyport, Mass.: A. E. Hickey Associates, 1974.
Hoeltzel, R. D. "Reading Rates and Comprehension as Affected by 
Single and Multiple-Ratio Schedules of Reinforcement Within 
a Token Economy as Measured by Precision Teaching Techniques," 
Unpublished Doctoral Dissertation, University of Southern 
California. Ann Arbor, Mich.: University Microfilms, 1973.
Jamison, Dean; Suppes, Patrick; and Wells, Stuart. "The Effective­
ness of Alternative Instructional Media: A Survey."
Review of Educational Research, XLIV (Winter, 1974), 1-17.
Johns, Jerry L. "Some Comparisons Between the DolchSight Vocabu­
lary and the Word Lists for the 1970’s." Reading World,
XV (March, 1976), 144-50.
Kunzlemann, H. P., ed. Precision Teaching: An Initial Training
Sequence. Seattle, Wash.: Special Child Publications, 1970.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
“ 82 —
Lally, M. "Computer-Assisted Teaching of Sight-Word Recognition
for Mentally Retarded School Children." American Journal of 
Mental Deficiency, LXXXV (September, 1980), 131-36.
Lindsley, Ogden R. "PT in Perspective: An Interview with Ogden
R. Lindley." Teaching Exceptional Children. Ill (Spring, 1971).
Loomer, Bradley M. "Educator's Guide to Spelling Research and Prac­
tice." ERIC Publication: ED 126-286, 1978.
Lovitt, T.; Kunzelmann, H. P.; Nolen, P. A.; Hulten, W. J. "The
Dimensions of Classroom Data." Journal of Learning Disabili­
ties, I (1968), 710-21.
Mason, George E. "Computerized Reading Instruction; A Review." 
Educational Technology, XX (October, 1980), 18-22.
Masoh'j George E. and Blanchard, Jay S. Computer Applications in 
Reading. Newark, Del.: International Reading Association,
1979.
Morgan, Ray F. and Culver, Victor I. "Locus of Control and Reading 
Achievement: Application for the Classroom." Journal of
Reading, XXI (February, 1978), 403-08.
Nicastro, Andrew R. "Exam-Time: Reading and Comprehension Tests
for Language Arts." Creative Computing, V (May, 1979), 62- 
66.
Nolen, Patricia. "Sound Reasoning in Spelling." Reading Teacher, 
XXXIII(February, 1980), 538-43.
Noyce, R. N. "Microelectronics." Scientific American, CCXXXVII 
(1977), 63-69.
Pollard, John. "Testimony to a Microcomputer —  Peter Can Now
Read." Recreational Computing, VII (May-June, 1979), 8-12.
Rizza, Peter J. and Walker-Hunter, Peggy. The Basic Skills Learn­
ing System: An Evaluation Report on Field Tests Conducted
from January 1., 1978 to July 1978. Summary Report. Min­
neapolis, Minn.: Control Data Corporation, 1979.
Roblyer, M. D. "Early Reading." Educational Computer Magazine, 
I(Sêpt.-Oct, 1981), 16-19.
Rogers, John F. "The First 'R': Reading Practice with the TRSt 80 
Voice Synthesizer." Creative Computing, VI (April, 1980).
Rosenshine, Barak V. "Review of Teaching Styles and Pupil Progress."
American Educational Research Journal, XV (Winter, 1978), 163-69.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 8 3 -
Rosenshine, Barak V. and Berliner, David C. "Academic Engaged Time: 
Content Covered and Direct Instruction." Paper presented 
at the Annual Meeting of the American Educational Research 
Association, April, 1977.
Russ, Tom and Feldman, Phil. "Speed Reading Made Easy. , . Via 
Your Pet." Creative Computing. V(January, 1979), 132-33.
Shanahan, Dolores. "Project CAL - Take 1." The Arithmetic Teacher, 
XXIX(December, 1981).
Splittgerber, F.L. "Computer-Based Instruction: A Revolution In
The Making?" Educational Technology, IXX(1979), 20-26.
Starlin, C. "Evaluating Progress Towards Reading Proficiency."
Edited by B. Bateman. Learning Disorders, Volume II.
Seattle, Wash.: Special Child Publications, 1971.
Suppes, Patrick C. Computer Assisted Instruction: Stanford's
1965-66 Arithmetic Program. New York: Academic Press. 1968.
Thorndike, Edward L. The Teacher's Word Book. New York: Teacher's
College Press, Columbia University, 1921.
Watkins, Marley W. and Webb, Cynthia. "Computer-Assisted Instruction 
with Learning Disabled Students." Educational Computer Magazine, 
I(September-October, 1981), 24-27.
Wells, Bethany J. and Bell, D. Scott. "A New Approach to Teaching 
Reading Comprehension: Using Cloze and CAI." Educational
Technology. XX(March, 1980), 49-51.
Westerman, Gayl S. Spelling and Writing. San Rafael, Calif:
Dimensions Publishing Company, 1971.
Zimmerman, J. "Doing Your Own Thing With Precision: The Essence
of Behavior Management in the Classroom." Educational Technology, 
VII(1971), 26-32.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
